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1. INTRODUCTION

Ask the average person to name the leading cause of marine ecosystem
degradation, and he or she will likely answer, "pollution."' This popular
perception is understandable. To the extent that marine problems make the
evening news at all, the events that tend to be emphasized are pollution-relatedoil spills, medical waste washing up on beaches, and fish, shellfish, and beach
closures or advisories. Scientists, however, are in wide agreement that the most
significant cause of marine ecosystem degradation is overfishing. The effects of
overfishing can be measured two ways: classically, by the effects of overfishing
on fishing itself; and, more recently, by the effects of overfishing on the more
general ecosystem function of the sea.
For fishers, overfishing is often its own just desserts. As commercially
important stocks deteriorate, the fishers themselves suffer. Famously, for
example, the collapse of cod stocks in Canada and the northeastern United States
has left hundreds of fishers unable to make a living because there are no cod left
to catch.2 Less famously, perhaps because less dramatic, fisheries throughout the
world are suffering in ways that reduce their economic value:
Of the world's fifteen major fishing regions, eleven are in decline.
Overall catches have dropped by more than [fifty] percent in the
Southeast Atlantic and [forty] percent off the American and Canadian
Atlantic coasts. Sixty percent of the two hundred major commercial fish
species are "fully exploited" or in decline. Many high-value fish species
have collapsed: salmon in the Pacific Northwest, bluefin tuna in the
Atlantic, and Nassau groupers in the Caribbean, to name a few. This has
forced fishermen to move to lower-value fish like Alaska pollock
and
3
horse mackerel, previously spurned as neither tasty nor useful.
This phenomenon, known as "fishing down the food chain," is common
throughout the world.4
In the United States, overfishing of commercially important fisheries has led
to national regulation-at the federal level, the Magnuson-Stevens Fishery
Conservation and Management Act (Magnuson-Stevens Act).5 The MagnusonStevens Act, like much fisheries regulation, focuses on the economic and
biological productivity of the fishery itself,6 rather than on larger ecological

I.
2.
FISHERY:
3.

CALLUM M. ROBERTS & JULIE P. HAWKINS, FULLY-PROTECTED MARINE RESERVES: A GUIDE 88 (2000).
See generally MICHAEL HARRIS, LAMENT FOR AN OCEAN: THE COLLAPSE OF THE ATLANTIC COD
A TRUE CRIME STORY (1999) (tracing Canada's mismanagement of its cod industry).
COLIN WOODARD, OCEAN'S END: TRAVELS THROUGH ENDANGERED SEAS 42 (2000).

4. See discussion infra notes 49-53 and accompanying text.
5. 16 U.S.C. §§ 1801-1883 (2000 & Supp. 2002).
6. See, e.g., SUSAN HANNA ET AL., THE H. JOHN HEINZ III CTR. FOR SCI., ECON. AND THE ENV'T,
FISHING GROUNDS: DEFINING A NEW ERA FOR AMERICAN FISHERIES MANAGEMENT 40-43 (2000) [hereinafter
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considerations. As such, its implicit cost-benefit analyses are theoretically
straightforward, if often practically difficult to calculate: how does the economic
gain from short-term exploitation of a particular fishery stock, keeping in mind
the possibility that the stock could collapse biologically, compare to the value of
long-term sustainable fishing? Under the Magnuson-Stevens Act, "[c]onservation
and management measures shall prevent overfishing while achieving, on a
continuing basis, the optimum yield from each fishery for the United States
fishing industry.",7 The Act thus seeks to strike a balance between maximum
current fishing (optimum yield) and maximum future fishing (continuing basis,
prevent overfishing).
The Magnuson-Stevens Act therefore concedes that today's uncaught fish are
valuable-but, implicitly, only to the extent that those uncaught fish contribute to
the value of tomorrow's fishery. What neither the Magnuson-Stevens Act nor
American marine law and policy in general readily allow for, and what science
increasingly demands that Americans consider, is the value of uncaught fish to
the ecosystem-the possibility that a marine ecosystem as a whole may be more
productive-more biologically productive, more capable of supporting and
sustaining biodiversity, more capable of supplying ecosystem services-if certain
populations of commercially valuable species are never extracted from it. In
short, American law and policy do little to promote the concept of a true marine
wilderness.
There is growing evidence, however, that fishing drastically alters marine
ecosystems and that marine wildernesses are necessary to preserve and restore
the sea's natural function and biodiversity. "Fishing has transformed the seas.
According to a 2001 study in Science, human overfishing has been altering
marine ecosystems since humans first learned how to fish, and the resulting
ecological extinction of the overfished species can cause immediate collapse of
some marine ecosystems and leave many others vulnerable to other kinds of
deterioration, such as disease and an increasing inability to deal with marine
pollution. 9
The idea of terrestrialwilderness protection is well-entrenched in American
law and policy, manifesting itself in National Parks and National Wilderness
Areas and their state-law equivalents.' 0 "Considered in toto, the panoply of

FISHING GROUNDS] (discussing biological and economic productivity for fisheries in general).
7. 16 U.S.C. §§ 1851(a)(1), 1802(21).
8.

ROBERTS & HAWKINS, supra note 1, at 88.

9. Jeremy B.C. Jackson et al., Historical Overfishing and the Recent Collapse of Coastal Ecosystems,
293 SCIENCE 629, 629, 635 (July 27, 2001).
10. As two commentators have noted:
The protection of natural areas valued by society is a tradition dating back to the earliest human
settlements and extending across cultural boundaries. Protected area design for the conservation
of biological diversity and the protection of endangered species is a well-established tenet of
modem conservation biology, and the use of protected areas for the management of natural
resources (such as forests and fish) is increasingly popular in management communities.
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modem protected areas in the [United States] is an impressive representation of
what we value ....

However, there is a wide disparity between the total area of

land and ocean under federal protective management." ' " Therefore, if protected
wilderness areas are evidence of how the United States values its resources, it is
quite clear that American law and policy do not (yet) value marine wilderness.
Part of the reluctance to protect marine wildernesses stems from simple
perception problems. In contrast to both the effects overfishing has on the fished
stocks and the changes that human interventions have wrought to terrestrial
ecosystems, the changes that overfishing imposes on general marine ecosystem
function have remained largely hidden from human consciousness.
Modification of the terrestrial landscape is highly visible and has been
recorded in art and writing for the last thousand years, but the sea still
looks the same. This unchanging appearance belies the reality beneath
the waves. Marine habitats have been as dramatically changed as
terrestrial ones, but these changes were not chronicled as they occurred.12
In addition, since at least the sixteenth century, the concept of "freedom of the
3
seas" and a paradigm of inexhaustibility have dominated marine regulation,
discouraging arguments regarding both the need for marine protection and the
"fencing off' of any economically valuable areas of the oceans.
Nevertheless, to restore overfished fishing stocks, marine managers worldwide
are increasingly employing a regulatory device known as a marine protected area
(MPA). In general, MPAs are areas of the sea regulated on a geographical basis,
usually through marine zoning. As on land, zoning in MPAs separates and limits
the allowed uses in a given area, allowing marine managers to buffer resident
fishery stocks from unsustainable fishing pressure. The most protective form of
MPA is a marine reserve, where all extractive uses, including fishing, are
prohibited.
However, because MPAs rely on geographical regulation rather than speciesbased regulation, they are also emerging as important regulatory tools for
protecting marine ecosystems. In the United States, using the same MPAs to both
restore fisheries and protect the larger marine ecosystem has gone largely
unquestioned. Arguably, however, once a management agency establishes
ecosystem and biodiversity protection as an MPA's primary goal, its regulatory
priorities and use of zoning should be different than in MPAs where fishery
restoration is the primary goal. Most obviously, when restoration of fishing
Bradley W. Barr & James Lindholm, Conservation of the Sea: Using Lessons from the Land, THE GEORGE
WRIGHT FORUM, Spring 2000, at 77, available at http://www.georgewright.org/173barr.pdf (copy on file with
the McGeorge Law Review) (citations omitted).
Id.
ROBERTS & HAWKINS, supra note 1, at 9.
13. See Robin Kundis Craig, Oceans and Estuaries, in STUMBLING TOWARD SUSTAINABILITY 227, 22930, 247 (John Dembach ed., 2002).
II.
12.
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stocks is the goal, the interested parties expect fishing generally to continue in a
given area, even if it is restricted in certain specific regions. In contrast, if
ecosystem and biodiversity protection are the goals of marine management,
managers may seek to prohibit all takings of species within that ecosystem.
Ecosystem-based MPAs, in other words, may demand that managers and users
acknowledge that the fish are more valuable in situ than on a hook or in a net.
Throughout the world, coral reefs rest on the cusp of fishery and ecosystem
management. Coral reefs provide critical habitats for hundreds of commercially
important species, such as grouper and giant clams. In the United States, the
National Oceanic and Atmospheric Administration (NOAA), acting through the
National Marine Fisheries Service (NMFS) and regional Fishery Management
Councils (FMCs) established under the Magnuson-Stevens Act, manages "over
[five hundred] commercially valuable coral reef fishes and invertebrate[s].... 4
As ecosystems, however, intact and healthy coral reefs often have high value as
tourist attractions, providing a ready substitute for commercial fisheries in the
local economy. Moreover, the beauty that attracts divers also makes coral reefs
"charismatic ecosystems"' 5-ecosystems
that inspire human protection for
reasons other than commercial fishing or other economic value. As such, coral
reefs are aesthetically valuable, and they may claim more than many other
ecosystems a politically actionable existence value: people derive satisfaction
from just knowing that coral reefs still exist, a fact that environmental
organizations such as the Coral Reef Alliance capitalize upon to fund their
work.16 Thus, of all marine ecosystems, fisheries goals and ecosystem goals are
most likely to clash in the establishment of marine reserves and marine
wilderness areas to protect coral reefs.
This article explores the ways in which fisheries goals and ecosystem goals have
led to conflict in two large coral reef ecosystem MPAs in the United States: the
Florida Keys National Marine Sanctuary and its new Dry Tortugas Ecological
Reserve; and the Northwestern Hawaiian Island Coral Reef Ecosystem Reserve,
currently progressing through the National Marine Sanctuary designation process.
The article begins by discussing in depth the effects of overfishing on marine
ecosystems, then explores the growing use of MPAs and marine reserves throughout
the world, especially to protect coral reef ecosystems. The article concludes that,
while Americans have shown themselves ready to accept increasingly large areas of
marine wilderness protected through marine reserves when such wilderness will
directly enhance fisheries, conflicts between fisheries interests and environmental

14. National Marine Fisheries Service, NOAA, Coral Reefs: Critical Biodiversity and Fisheries Resources,
at http://www.nmfs.noaa.gov/protres/PR/comlhome.html (last updated Mar. 12, 2002) [hereinafter NOAA Coral
Reefs] (copy on file with the McGeorge Law Review).

15. I am adapting this term from the more common concept of a "charismatic species"-species, like
dolphins and whales in the sea or tigers on land, that inspire people to take steps to ensure that they are
protected. See, e.g., ROBERTS & HAWKINS, supra note 1, at 62 (noting that such species are the rare exceptions
in marine ecosystems).
16. See, e.g., The Coral Reef Alliance, http://www.coralreefalliance.org.
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protection may thwart the creation of marine reserves when such fisheries and other
economic benefits are absent or limited, demonstrating a need for better articulated,
biodiversity- and ecosystem-service-related, nonconsumptive values for marine
wildernesses.
II. OVERFISHING AND DEGRADATION OF THE OCEANS
A. Ocean Resources and Recognition of Ocean Degradation
The world's oceans contain many resources and provide many services that
humans consider valuable. "[O]ccupy[ing] more than [seventy percent] of the
earth's surface and [ninety-five percent] of the biosphere,"' 17 oceans provide food;
marketable goods such as shells, aquarium fish, and pharmaceuticals; life support
processes, including carbon sequestration, nutrient cycling, and weather
mechanics; and quality of life, both aesthetic and economic, for millions of people
worldwide.' 8 Indeed, it is difficult to overstate the importance of the ocean to
humanity's well-being: "The ocean is the cradle of life on our planet, and it
remains the axis of existence, the locus of planetary biodiversity, and the engine of
the chemical and hydrological cycles that create and maintain our atmosphere and
climate."' 19 Ocean and coastal ecosystem services have been calculated to be worth
over twenty billion dollars per year, worldwide.2 ° In addition, many people assign
heritage and existence value to the ocean and its creatures, viewing the world's
seas as a common legacy to be passed on relatively intact to future generations.2
Traditionally, land-bound humans have regarded the ocean as an inexhaustible
resource and have pursued consumptive and extractive uses of the seas, such as
fishing, with little thought of conservation. 22 In the last two or three centuries,
however, humanity has overstressed the world's oceans, proving that the ocean's
productivity is limited. 23 Degradation of the marine environment is becoming
increasingly obvious:
Scientists have mounting evidence of rapidly accelerating declines in
once-abundant populations of cod, haddock, flounder, and scores of other

17. COMM. ON THE EVALUATION, DESIGN, AND MONITORING OF MARINE RESERVES AND PROTECTED
AREAS IN THE U.S., NAT'L RESEARCH COUNCIL, MARINE PROTECTED AREAS: TOOLS FOR SUSTAINING OCEAN

ECOSYSTEMS 10 (2001) [hereinafter MPAS: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS].
18. Id. at 21.
19. OSHA GRAY DAVIDSON, FIRE IN THE TURTLE HOUSE: THE GREEN SEA TURTLE AND THE FATE OF
THE OCEAN 47 (2001).

20. Robert Costanza et al., The Value of the Worlds Ecosystem Services and Natural Capital, NATURE,
May 15, 1997, at 256.
21. MPAs: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra note 17, at 42-43.
22. Id. at 2, 10-11; JEFFREY ZINN & EUGENE H. BUCK, MARINE PROTECTED AREAS: AN OVERVIEW I
(Feb. 8, 2001), available at http://www.ncseonline.org/nle/crsreports/marine/mar-39.cfm (copy on file with the

McGeorge Law Review).
23.

Robert J. Wilder, et al., Saving Marine Biodiversity, ISSUES IN SCI. & TECH. ONLINE, Spring 1999, at

I, available at http://www.nap.edu/issues/15.3/wilder.htm (copy on file with the McGeorge Law Review).
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fish species, as well as mollusks, crustaceans, birds, and plants. They are
alarmed at the rapid rate of destruction of coral reefs, estuaries, and
wetlands and the sinister expansion of vast "dead zones" of water where
life has been choked away. More and more, the harm to marine
biodiversity can be traced not to natural events but to inadequate
policies.24
As a result, "human activities now pose serious threats to the oceans' biodiversity
and their capacity to support productive fisheries, recreation, water purification[,]
25
and other services we take for granted.,
Declines in marine ecosystems and marine biodiversity have economic as
well as ecological consequences. For example,
[m]arine biodiversity is crucial to sustaining commercial fisheries, and in
recent years several major U.S. fisheries have "collapsed"-experienced
a population decline so sharp that fishing is no longer commercially
viable. One study indicates that 300,000 jobs and $8 billion in annual
revenues have been lost because of overly aggressive fishing practices
26
alone.

Such direct economic impacts have begun to catch regulators' attention.
B. Overfishing as the Primary Cause of Marine Ecosystem Degradation
Declines in fishing stocks and the economic chaos that results when a fishery
collapses have driven much of the interest in restoring the oceans-or at least in
restoring the fishing stocks. Restoration efforts, however, depend on identifying
the cause of the degradation. Although anthropogenic stresses to the oceans are
many-pollution, destruction of habitat for coastal construction, and global
warming-scientists consistently identify overfishing as the primary cause of

24. Id. Other authors have made similar statements:
There is broad recognition that the oceans and their living resources are under stress.
Increasing use by humans, especially in the coastal zone but increasingly offshore as well, have
damaged marine habitats and led to overfishing of many marine fish stocks. Significant
numbers of marine organisms, including mammals, birds, and turtles, as well as some
commercially harvested fish and shellfish, are now threatened or endangered. The threats of
further habitat damage, loss of species, and loss of genetic diversity-all attributable to human
actions-in addition to increasing problems from overfishing, loom imposingly on the horizon.
Clearly, new management approaches or options must be considered to stem the damage and
ensure that marine ecosystems and their unique features are protected and restored.
MPAs: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra note 17, at 10; see also generally
WOODARD, stupra note 3 (describing marine degradation throughout the world).
25.

ROBERTS & HAWKINS, supra note 1,at 6.

26.

Wilder, supra note 23, at 1.
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both depleted
fisheries stocks and destruction of ecosystem biodiversity
27
generally.
As for fishery stocks, more than two-thirds of the commercially fished stocks
worldwide are currently either overfished or on the brink of becoming
overfished.2 8 Moreover, many commercially important stocks of marine species
have suffered spectacular collapses, leaving economic chaos in their wakes.29
Some famous examples include salmon in the United States's Pacific Northwest;
cod in the northeastern United States, eastern Canada, and Scandinavia; 30 whales
throughout the world;3' and sea turtles in the Caribbean and Hawaii.32
However, intensive fishing worldwide has also affected marine ecosystems
more generally. In the fished stocks, "[f]ish diminish in size and number or
disappear altogether., 33 When so reduced, these species cannot properly perform
their roles in the ecosystems they inhabit, a condition known as ecological
extinction. 34 Most directly, the reduction in number and size of commercially
important species affects marine food webs: species that the overfished species
consumed tend to increase in number, while species that consumed the
overfished species tend to decrease in number 35 or shift their diets. When hunters
came close to exterminating sea otters from the northern Pacific kelp forests, for
example, the orcas that had formerly preyed on otter turned their attention to
seals and sea lions, "which are in drastic decline" as a result.36
Fished species may perform other ecosystem functions. Oysters in Chesapeake
Bay, for example, once filtered the water in the bay every three days, a feat that
now takes them a year.37 Sea turtles, overfished almost to extinction in the
eighteenth and nineteenth centuries, have been linked to water quality and

27. ROBERTS & HAWKINS, supra note 1, at 88; DAVIDSON, supra note 19, at 74-90; MPAS: TOOLS FOR
SUSTAINING OCEAN ECOSYSTEMS, supranote 17, at 2.
28. Tundi Agardy, CreatingHavens for Marine Life, ISSUES IN SCI. & TECH. ONLINE, Fall 1999, at 1,3,
available at http://www.nap.edu/issues/l 6.1/agardy.htm [hereinafter Agardy 1](copy on file with the McGeorge
Law Review).
29.

WOODARD, supra note 3, at 42.

30. Pew Oceans Commission, The Diversity of Marine Life, at http://www.pewoceans.org/articles/
2001/10/04/brief 19077.asp (last visited Mar. 12, 2003) (copy on file with the McGeorge Law Review); see also
generally HARRIS, supra note 2 (tracing the history of the cod stock collapse in Canada).
WOODARD, supra note 3, at 43.
32. DAVIDSON, supra note 19, at 25-44 (describing the decimation of Hawaiian populations of green sea
turtles and attempts to protect them); id. at 61-74 (describing the historic abundance of turtles in the Caribbean
and the overfishing that followed).
31.

33. KATE WING, NATURAL RES. DEF. COUNCIL, KEEPING OCEANS WILD: How MARINE RESERVES
PROTECT OUR LIVING SEAS 2 (Apr. 2001), available at http://www.nrdc.org/water/oceans/kow/kowinx.asp
(copy on file with the McGeorge Law Review) (citations omitted).
34. See, e.g., Jackson, supra note 9, at 629 (discussing the relationship of historical overfishing and
ecological extinction in coastal ecosystems throughout the world); Janet Raloff, Wanted" Reef Cleaners, Can
Spiny Housekeepers Save Beleaguered CaribbeanCorals?, SCI. NEWS, Aug. 25, 2001, at 120-22.
35.

WING, supranote 33, at 3.

36.

Jackson, supranote 9, at 631.

37.

Id.at 634.
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disease prevention in Caribbean seagrass bed ecosystems. 38 These larger
ecosystem functions have led one team of scientists to argue that "[e]cological
extinction caused by overfishing precedes all other pervasive human disturbance
to coastal ecosystems, including pollution, degradation of water quality, and
anthropogenic climate change ' 39 -and, indeed, that human "overfishing may
often be a necessary precondition" before other anthropogenic stresses can
seriously impair marine ecosystems.40
Fishing causes other direct harms to marine ecosystems as well. For example,
fishing gear can destroy habitats, especially bottom habitats like corals and sea
grasses.4 ' Particularly destructive in this regard is commercial trawling, which
randomly rips up large swaths of the seabottom.42
In addition, commercial fishing almost always results in "bycatch."
"Bycatch" refers to all non-targeted species caught in fishing operations, 43 often
those species "with similar behavior or habitat preferences., 44 One famous
example of bycatch is the dolphins that get caught in tuna nets and drown, a
45
phenomenon that inspired "dolphin safe" tuna labels and international lawsuits.

Many far less charismatic species also suffer because they share a habitat or
swimming or feeding preferences with commercially valuable species. Fishers
usually throw non-target animals back into the sea, but by then they are often
dead or dying.
Because "[t]his 'bycatch' can constitute a higher percentage of the catch than
the targeted fish-in some cases, nearly thirty times more by weight"' 46 -bycatch
can devastate marine species even when they are not commercially valuable. For
example, in the eastern United States and Canada, the large barndoor skate
cannot escape trawl fishers and has "been driven to the edge of extinction . . .

38. Id. at 633-34.
39. Id. at 629.
40. Id. at 635.
41.

WING, supra note 33, at 2-3.

42.

ROBERTS & HAWKINS, supra note 1, at 8. Specifically,
[i]magine that to catch deer we clear cut the forests in which they lived, or to hunt wildebeest
we burned the grasslands upon which they grazed. But this is effectively what we do in the sea.
The passage of trawls across the seabed destroys and transforms ecosystems, often converting
them from rich, structurally complex, biologically-created habitats dominated by invertebrates,
into low diversity, much simplified habitats dominated by physical disturbance. Trawls that
consist of steel beams weighing tonnes, and equipped with heavy tickler' chains to flush fish
from the bottom and into the net, crush and scour the seabed. Their repeated passage grinds
down the physical structure of the bottom. Reefs and marl have been turned into rubble, sand
and mud.

Id.
43. Agardy 1,supra note 28, at 4.
44. WING, supra note 33, at 3 (citations omitted).
45. See, e.g., Brower v. Evans, 257 F.3d 1058, 1060-64, 1070-71 (9th Cir. 2001) (tracing the history of
the dolphin-tuna controversy and invalidating the Department of Commerce's attempts to change the "dolphin
safe" label).
46. Agardy 1,supra note 28, at 4.
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47 In addition,
even though [it has] never been directly targeted by fishers. . . ...

bycatch "can completely eliminate a level of the food chain and shift the
of large predatory
dynamics of the entire system. Where once there were schools
'A' 8
plankton.
on
feeding
fish
tiny
be
only
may
fish, now there
As a result of all of these effects, "[o]verfishing affects not only the stock
itself but also communities of organisms, ecological processes, and even entire
ecosystems that are critical to the oceans' overall health. 4 9 In addition,
overfishing of one commercial species can begin a phenomenon known as
"fish[ing] down the food web." 50 Usually, the fish that fishers initially seek in a
given ecosystem are the large predatory carnivores at the top of that ecosystemcod, tuna, and similar species. As those stocks become depleted, however, fishers
shift to species lower down the food chain-species once thought of as "trash"
fish. 5
For example, by the end of the 1900s, centuries of heavy cod fishing in
New England led to an increase in many species that cod like to eat, such
as sea urchins, herring, and mackerel. As cod stocks began crashing,
fishermen shifted to the herbivorous sea urchins-the next species down
the food chain. Other former cod fishermen moved on to herring and
mackerel, species that are key prey not just for cod but also for marine
mammals. The spiny dogfish, formerly considered a "trash" fish with no
value, had its image rehabilitated for the market once it was one of the
few species left. Now it, too, is overfished. While marketing and
consumer demand can dictate what fishermen will be able to sell, it is the
ecology of the system that determines what will be alive to be caught.52
but also
"Fishing down the food chain is unsustainable, not only for fishermen
53
for the ocean wildlife like seals and otters which subsist on fish.
Fishing can thus destroy a marine ecosystem, 4 especially when combined
with other anthropogenic stresses to the ocean.5 5 Once destroyed, "it may take

47.

World Wildlife Fund, Fully-ProtectedMarine Reserves, Fully-ProtectedReserves in a Nutshell

3,

at http://www.panda.org/resources/publications/water/mpreserves/mar fully2.htm (last visited Feb. 9, 2003)
[hereinafter Fully-Protected Reserves in a Nutshell] (copy on file with the McGeorge Law Review) (citation

omitted).
48. WING, supra note 33, at 3.
49.

Agardy 1,supra note 28, at 3-4.

50. WING, supra note 33, at 3 (citation omitted); see also Wilder, supra note 23, at 3-4 (describing the
practice in similar terms and referring to "fishing down the food chain" as one of the worst of the "egregious
practices" that should be eliminated to protect marine biodiversity).
51.

WING, supra note 33, at 3; see also Wilder, supranote 23, at 3.

52.
53.

WING, supra note 33, at 3 (citations omitted).
Id.

54. MPAs: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra note 17, at 32 ("Bycatch and habitat
loss not only may have deleterious effects on fishery yields, but also may degrade the ability of marine

ecosystems to support biological diversity.").
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fifty to one hundred years for a population of fish to recover to even half of its
initial size." 56 Moreover, without ecosystem-wide protection, fishery restoration
is often impossible. As a result, nations throughout the world are turning to
MPAs as the means to restore their troubled fisheries stocks.
III. MARINE PROTECTED AREAS, MARINE RESERVES, AND MARINE
REGULATORY GOALS

A. Nations'LegalAuthority to Regulate the Marine Environment
Coastal nations generally have legal authority to manage their ocean
territories out to two hundred miles from shore to protect both fisheries and
marine ecosystems. The 1982 United Nations Convention on the Law of the Sea
(UNCLOS 1II), which came into force in 1994, establishes several zones of
national regulatory control over the sea. The twelve miles of ocean closest to
shore are a coastal nation's territorial sea, where the coastal nation exercises
sovereign control over the waters, the airspace, the seabed, and the subsoil.5 7 The
next twelve miles out are the contiguous zone, and coastal nations can use the
contiguous zone to enforce laws relating to activities in the territorial sea.58
Signatory nations also "have the exclusive right to authorize and regulate drilling
on the continental shelf for all purposes,"
although other nations can lay cables
59
and pipes over the continental shelf.

Most importantly for marine resource regulation, UNCLOS III allows coastal
nations to claim an exclusive economic zone (EEZ), which extends out to two
hundred miles from shore. In its EEZ, the coastal nation has sovereign rights to
explore, exploit, conserve, and manage the natural resources, "whether living or
non-living," in the waters, seabed, and subsoil.6 ° In addition, the coastal nation
has jurisdiction over research and conservation in the EEZ and the right to
explore and exploit the EEZ economically. 6' As a matter of international law,
therefore, signatory coastal nations have extensive authority to regulate and
conserve EEZ ocean resources however they choose.
To date, however, most coastal nations have either failed to regulate their
marine resources at all or have done so on a resource-by-resource and species-

55. "Combine heavy fishing pressure with other human activities, like pollution and dredging, and larger
environmental changes, like shifting ocean temperature tegimes, and you have a recipe for disaster." WING,
supra note 33, at 3.

56. Id.
57. United Nations Convention on the Law of the Sea, Dec. 10, 1982, arts. 2.1, 2.2, 3, 21 I.L.M. 1261
(entered into force Nov. 16, 1994).
58. Id. art. 33.
59. Id. art. 81.
60. Id. art. 56.1.
61. Id.
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specific basis. 6' Nevertheless, as the failures of these regulatory regimes become
increasingly obvious,6 3 countries throughout the world are beginning to embrace
the notion that the sea has ecologically distinguishable regions, just as the land
does, and to protect areas of the ocean deemed to be important to commercial
fisheries, otherwise biologically important, or compelling in some other way.64
The most common regulatory tool for such area-based marine regulation is the
marine protected area (MPA).65
B. Marine ProtectedAreas and Fisheries
1. Marine ProtectedAreas

MPAs are not a new concept in marine protection, but their use as a tool for
preservation and restoration lags far behind the use of protected areas on land.
The disparity in marine and terrestrial protection is the fairly predictable result of
differences in human interaction with the two types of environments. "The
oceans have until recently been widely thought to be vast and limitless[,] and
efforts to preserve them a recent phenomenon., 66 Thus, the Grand Canyon in
Arizona has been protected, while the Monterey Canyon-a more dramatic but
submarine canyon off the coast of California-has not.67 In addition, underfunding
of marine program budgets and uncertainty over what to do with marine
environments have probably contributed to the disparity between marine and
terrestrial protected areas.68 As a result, "MPAs currently occupy less than [one
percent] of the marine environment" worldwide.69
Although terminology can vary from place to place, "marine protected area"
is a general term, referring to any area of the ocean protected from at least some

62.

MPAs: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra note 17, at 2, 71,

174. See also

ROBERTS & HAWKINS, supra note 1, at 7 ("Strangely, we have tended to ignore [the complexities of marine
ecosystems] in our relations with marine life. Fishery managers, for example, have treated species as isolated
targets that have no important links to other species or the habitats they live in.").
63. MPAs: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra note 17, at 174-75 (noting that "[o]ne
does find general agreement, however, on the shortcomings of most current management policies" and outlining
those shortcomings).
64. See id. at II (comparing acceptance of marine protected areas to use of protected areas on land).
65. See id. at I ("MPAs, areas designated for special protection to enhance the management of marine
resources, show promise as components of an ecosystem-based approach for conserving the ocean's living
assets."); id. at 13-14 (noting the usefulness of MPAs in solving regulatory problems); see also Craig Syms &
Mark H. Carr, Marine ProtectedAreas: EvaluatingMPA Effectiveness in an Uncertain World, presented at the
Guidelines for Measuring Management Effectiveness in Marine Protected Areas Workshop, Monterey, CA
(May 1-3, 2001), at 1, available at http://www.biology.ucsc.edu/people/carr/Syms/symsdownloadpage.html
(copy on file with the McGeorge Law Review) ("Marine Protected Areas ... are receiving increased attention as
a tool to manage, conserve, and augment marine resources.") (citations omitted).
66. WING, supra note 33, at 5.
67.

See MPAs: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra note 17, at 77-78.

68.
69.

See id. at 78.
Id. at 13 (citation omitted).
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uses. 70 Nevertheless, "marine protected area" can have different meanings in
different parts of the world-and even among different programs within the same
country. "The confusing array of terms attached to marine protected areas can
make it difficult to tell what an area actually protects by its name alone or by
looking at a map.
Many MPAs allow multiple uses, and marine zoning is integral to most
73
72
multiple-use regulation in MPAs. Several zones can and generally should
exist within a single MPA, contributing to the strength of MPAs "in protecting
the biodiversity of a location, rather than trying to address each individual human
impact separately. 74
"As ecosystem management is more widely applied, zoning will become of
greater importance., 75 Already, most management plans for large, multiple-use
MPAs are based on marine zoning,76 and the range of uses zoning can control
offers the MPA managers great flexibility in designing the MPA.7 7 For example,
the relatively new "Galdpagos Marine Reserve will now be zoned into areas
permitting different activities. Examples of the categories to be used include
'scientific use only'; 'no fishing but tourism and recreation allowed'; and
78
'fishing, tourism[,] and recreation allowed.''
Despite this regulatory flexibility, MPAs to date have been most strongly
associated with fishery regulation and restoration of commercially valuable fish
species. 79 To restore overfished species, managers increasingly rely on the most
restrictive type of MPA or MPA zone: the marine reserve.

70. WING, supra note 33, at 5 ("MPA is a blanket term covering all areas with any amount of
protection."). See also MPAs: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra note 17, at 12 (listing and
defining commonly-used terms). "IUCN has defined an MPA as 'any area of intertidal or subtidal terrain,
together with its overlying water and associated flora, fauna, historical[,] and cultural features, which has been
reserved by law or other effective means to protect part or all of the enclosed environment,"' GUIDELINES FOR
MARINE PROTECTED AREAS xi (Graeme Kelleher ed., 1999) [hereinafter GUIDELINES FOR MPAS].
71. WING, supranote 33, at 5.
72. ld. at 4.
73. "Zoning plans will be needed for all but the smallest MPAs because they avoid unnecessary
restrictions and facilitate cooperation between managers and users." MPAS: TOOLS FOR SUSTAINING OCEAN
ECOSYSTEMS, supranote 17, at 118.
74.
75.

WING, supranote 33, at 5.
GUIDELINES FOR MPAS, supranote 70, at 51.

76.

Id. at 45.

77.

WING, supranote 33, at 5.

78. World Wildlife Fund, Fully-Protected Marine Reserves, The Gal6pagosMarine Reserve, Ecuador,
at http://www.panda.org/resources/publications/water/mpreserves/mar-gala.htm (last visited Feb. 9, 2003)
[hereinafter The GaldpagosMarine Reserve] (copy on file with the McGeorge Law Review).
79. See MPAS: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra note 17, at 2, 11-13, 31, 39
(emphasizing the effects of fishing and the potential value of MPAs in restoring fisheries); ROBERTS &
HAWKINS, supra note I, at 16-27 (discussing marine reserves and recovery of fisheries).
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2. MarineReserves
"Marine reserve" refers either to an isolated area of the ocean or, more
commonly, a zone within a larger MPA 8 where all extractive uses are
prohibited. 81 "Marine reserves are based on the simple idea of leaving parts of the
sea undisturbed" 82-that is, on creating marine wilderness. 83 Non-extractive uses,
such as research and recreational diving, are usually still permitted in marine
84
reserves.
Like MPAs generally, marine reserves are not a new idea. "Traditional
fishing cultures recognized certain areas as essential to ocean protection and
declared them off-limits to fishing. Natural marine reserves existed for
centuries-they were those places in the ocean too far away, too deep, or just too
difficult to access. 85 As fishing technology improved over 86
the centuries,
however, these traditional and natural marine reserves disappeared.
Creation of new marine reserves is often more controversial than creation of
multiple-use MPAs precisely because extractive uses-especially fishing-will
be prohibited. 87 Some of this opposition "lies in resistance to 'fencing the sea,'
reflecting a long tradition of open access." 88 Lack of clear understanding about
marine ecosystems and lack of experience with MPAs and marine reserves also
fuel the controversy. 89 As a result, only a few marine reserves exist worldwide,
and they tend to be small (less than ten square kilometers)
and isolated,
90
protecting less than one ten-thousandth of the ocean all together.
Ironically, given fishers' opposition to them, marine reserves may be one of
the most effective tools available for restoring overfished species. There is now
significant agreement that "fully-protected marine reserves-areas completely
protected from fishing and other harmful human uses-are critical management

MPAS: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra note 17, at 1.
81. ROBERTS & HAWKINS, supra note 1, at 5. See also STEPHEN R. PALUMBI, PEW OCEANS
COMMISSION, MARINE RESERVES: A TOOL FOR ECOSYSTEM MANAGEMENT AND CONSERVATION 1-2 (2002),
available at http://www.pewoceans.org/reports/pew_marinereserves.pdf.

80.

82. WING, supra note 33, at 2; see also Agardy I, supra note 28, at 2 ('Harvest refugia' or 'no-take
zones' are small areas closed to fisheries extraction, designed to protect a particular stock or suite of species
(usually fish or shellfish) from overexploitation.").
83. Under California's 1999 Marine Life Protection Act, for example, a marine reserve is "a marine
protected area in which all extractive activities, including the taking of marine species, and other activities that
upset the natural ecological functions of the area are prohibited." WING, supra note 33, at 4.
Id.
Id. at 9; see also Callum M. Roberts et al., Designing Marine Reserve Networks: Why Small, Isolated
Protected Areas Are Not Enough, CONSERVATION BIOLOGY IN PRACTICE, 2001, at 12-13.
84.
85.

86.

ROBERTS & HAWKINS, supra note I, at 7.

87.

MPAs: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra note 17, at 1.

88.

Id.

89.

Id. Fishers can be persuaded, however. "One common effect that pilot reserves have had across the

world has been that fishers who once opposed them have turned into their supporters." ROBERTS & HAWKINS,
supra note 1, at 6.
90. Roberts, supra note 85, at 13 (citing ROBERTS & HAWKINS, supra note 1).
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tools for safeguarding fisheries." 9' Marine reserves often work better than
traditional fishery management tools because they protect the fishery stock from
all fishing-related stresses:
Just reducing the allowable catch of a single species does not necessarily
eliminate all impacts on that species: the fish could still be taken as
bycatch in another fishery operating in the same area, or spawning
habitat may be destroyed by different type of fishing gear.... What

sustains these populations [of fish], for both commercial and recreational
fishing, is the common property of a healthy ocean.92

In addition, marine reserves give individual members of overfished species a
chance to grow to large size, thus increasing the reproductive capacity of the
species. For most species of fish, bigger animals spawn more often and produce
many times more eggs than smaller ones. 93 Marine reserves "often increase
population densities," increasing the chances of reproductive success, especially
for slow-moving or immobile bottom dwellers like clams, oysters, and abalone.9 4

Marine reserves not only lead to increased productivity of overfished stocks
within the reserve itself, but also create a "spillover effect" into the surrounding
fishing grounds. 95 This spillover "payoff' can be critical in convincing fishers to

support marine reserves, because "[s]pillover can help compensate for the shortterm loss that fishers may experience in the early years after reserves are

91. World Wildlife Fund, Fully-Protected Marine Reserves, Introduction, at http://www.panda.org/
resources/publications/water/mpreserves/marindex.htm (last visited Mar. 31, 2003) (copy on file with the
McGeorge Law Review). See also Jeff Brax, Zoning the Oceans: Using the National Marine Sanctuaries Act
and the Antiquities Act to Establish Marine Protected Areas and Marine Reserves in America, 29 ECOLOGY
L.Q. 71, 73, 98-103 (2002) (discussing the new scientific evidence supporting the use of MPAs and marine
reserves in fisheries restoration and management).
92. WING,supra note 33, at 8.
93. Fully-Protected Reserves in a Nutshell, supra note 47, at . 1.See also Natural Resources Defense
Council, Keeping Oceans Wild: Marine Reserves Are Like National Parks, and They Are Criticalto Keeping the
Worlds Oceans Healthy and Productive,at http://www.nrdc.org/water/oceans/mpa.asp (last revised Apr. 26, 2001)
[hereinafter NRDC] (copy on file with the McGeorge Law Review). For example:
[t]he ability of reserves to shelter large fish is particularly critical to the ecosystem. Many fish take
years to mature and reproduce-some begin spawning after only a couple of years, others require at
least a decade. As fish grow larger, their ability to produce eggs increases exponentially so that in
terms of making new fish, one big fish can equal nearly [one hundred] smaller fish. In very longlived species such as Pacific rockfish, large individuals (over [twenty] years old) produce the
majority of eggs for the entire population of fish. There needs to be enough large fish left in a
population for those fish to find mates and reproduce. Since most fish larvae are dispersed by
currents, large fish inside a reserve can help populate other areas by releasing thousands of baby fish
into the sea. Thus, reserves are functioning as ocean bank accounts-growing living "capital" inside,
and spilling "interest" into surrounding waters.
WING,supra note 33, at 19. In addition, "[o]n the Pacific coral reefs of Guam, half kilogram goatfish reproduce
four to five times more often than goatfish half this size, and produce [one hundred] times more eggs over a
year." Fully-ProtectedReserves in a Nutshell, supranote 47, at 1.
94. Fully-ProtectedReserves in a Nutshell, supra note 47, at 2.
95. Id. See also NRDC, supra note 93; Agardy 1,
supra note 28, at 4.

McGeorge Law Review / Vol. 34
established. 96 Spillover is thus the "benefit later" to compensate for the "cost
now," a temporal cost-benefit balancing that fishers may be familiar with from
more traditional fisheries management.
Marine reserves' effectiveness for fisheries restoration, however, depends on
their legal longevity. Unlike more traditional temporary and seasonal fishing
closures, most statutorily-established marine reserves are intended to remain in
place for the foreseeable future, promoting continuing restoration of overfished
species. Rebuilding of overfished fish stocks can take decades or even centuries,
depending on the species and its environmental conditions.9 7 However, more
traditional fishery "[c]losures rarely last for more than a few years," and "[o]nce
a closure is lifted, the area can quickly be decimated again. 9 8 For example, Boult
Reef in Australia was closed to fishing for the leopard grouper, "one of the most
valuable fishery species on the Great Barrier Reef," for three and a half years to
allow the population to recover. 99 "After re-opening, intensive fishing removed
[twenty-five percent] of the stock within only two weeks... ."100 Marine
reserves, in contrast, are usually permanent (or at least potentially permanent)
legal protections,' l ' allowing overfished stocks to recover and then remain at full
strength.
Scientific research supports the use of marine reserves as a fisheries
management tool, demonstrating that "reserves harbor more fish, larger fish, and
healthier habitat than are found outside of protected areas."',0 2 Specifically, "[o]n
average, marine reserves have twice as many fish overall and three times as many
large fish as in exploited areas."' 0 3 For example, although only a small
percentage of California's MPAs are actual marine reserves, "these reserve sites
have larger numbers of important commercial and sport fish like sheephead, kelp
bass, and vermillion rockfish than the fished waters surrounding them. In fact,
these undisturbed0 4 sites may be some of the few locations left where rockfish
actively spawn."'
The advantages of marine reserves may vary by marine habitat and by threats
to particular species. In particular, "[r]eserves may be especially effective for fish
that are highly dependent on particular habitats, such as rocky areas or coral

96.

Fully-ProtectedReserves in a Nutshell, supranote 47, at

97.
98.

WING, supranote 33, at 8.
Id. at 9.

2.

99.

ROBERTS & HAWKINS, supra note I, at 59 (citing K. Beinssen, Boult Reef Revisited, Reflections,

Mar. 1988, at 8-9).
100.

Id.

101. "Marine reserves are not temporary or seasonal, they exist to offer an area long-term protection from
disturbance.... For example, one of the benefits of marine reserves is their ability to protect spawning habitat
and increase the reproductive success of fish inside the reserve." WING, supranote 33, at 9.
102.

NRDC, supra note 93; see also Agardy I, supra note 28, at 1.

103.

NRDC, supra note 93; see also WING, supranote 33, at 19 (using similar language).

104.

WING, supra note 33, at 6.
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reefs, and fish that are often taken as bycatch....
Careful choices in
establishing marine reserves, therefore, can contribute to their success. Marine
reserves tend to be more successful when they are sited on the basis of
ecological, rather than economic and sociopolitical considerations. 0 6 In addition,
"[c]lear goals are essential before siting a reserve because, without goals, it is
impossible to determine if a reserve is succeeding or failing."' 1 7 Reserves should
also have clear, well-marked and well-known boundaries, and controls on all
activities-recreation and scientific observation as well as fishing-sufficient to
ensure that the reserve habitat is not disturbed.' 0 8 Finally, the most successful
reserves are those that enjoy popular support, often generated through open and
active public participation during the creation of the reserve. 09
In addition, even proponents note that marine reserves cannot solve all the
problems in ocean management. Instead, "they need to be complemented by
sound fisheries management outside the reserve as well as controls on water
quality."' '0 "[R]eserves alone will not address factors such as pollution, oil spills,
or overfishing. Problems on land, such as poor septic systems and eroding
'
sediments, must be solved or they will wash into the reserve. 'I
Even so, with respect to restoring fishery stocks, "the simple step of placing
part of the ocean off limits can reap tremendous benefits. Creating a reserve is
one of the few actions that actually increases the biomass in the ocean rather than
simply minimizes how much is removed."' "1 2 In fisheries restoration, marine
reserves promise that forbearance today will reap fishing rewards tomorrowrewards greater than if no marine reserve had been created. In the classic style of
fisheries regulation, marine reserves with fisheries goals induce comparisons
between the value of continued overfishing today and the value of restored or
partially restored fisheries in the future. Thus, while reserves are often
controversial, the debate over establishing fisheries-related reserves at least has
the advantage of comparing fishery-related economic benefit to fishery-related
economic benefit-an advantage that other kinds of marine reserves may not
enjoy.
105. Id. at 19.
106. Id. at 23; see also Syms & Carr, supra note 65, at 3 ("The target for a given objective should be set
on the basis of scientific advice.").
107. WING, supra note 33, at 22-23. See also Syms & Carr, supra note 65, at 3 ("Effectiveness can only
be evaluated with respect to a stated objective and target. The objective of a MPA (e.g., fisheries conservation)
is usually set by a combination of governmental agencies, stakeholders, and other interested parties.").
108. WING, supra note 33, at 22-23 (citations omitted).
109. Id. at 22.
110. Id. at v.
111. Id. at 23.
112. Id. at v; see also Wilder, supra note 23, at 9.
Although no-take refuges are not the solution for highly migratory species, cannot prevent pollution
from sources outside their boundaries, and do not replace traditional fisheries management, their very
existence provides insurance against overexploitation when fisheries management fails and protects
biodiversity in habitats damaged by dredging and trawling. The need for refuges is clear.
Id.
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C. Changingthe Goals of MPAs: From FishingRestorationto Ecosystem
Restoration
1. MPAs, Marine Reserves, and Marine Biodiversity
While depleted fishery stocks often rouse the initial interest to change marine
regulation and to increase use of MPAs and marine reserves, the increasingly
obvious degradation of the ocean has also led to calls for new management
policies "to ensure that the ocean's living resources and ecosystems are
conserved"' 13-that is, for a more comprehensive biodiversity- and ecosystembased approach to managing the seas.
Marine biodiversity refers to the interconnected species-plant, fish,
invertebrate, etc,-that compose the web of life in the sea.' 4 Biologists recognize
three levels of biodiversity in the sea: "ecosystems and habitat diversity, species5
diversity, and genetic diversity (differences among and within populations)." 1
Through careful, scientifically-based use of zoning, MPAs and especially marine
reserves can protect and restore all three levels. In the Galipagos Marine
Reserve, for example, "staff at the Charles Darwin Research Station and
Gakipagos National Park Service have proposed a zoning scheme that will
represent all habitats and biogeographic regions of the archipelago in the two
categories of no-take zone," not only protecting habitat and6species biodiversity,
but also spreading the fishing benefits throughout the area. 1
Given that overfishing is the primary cause of marine ecosystem degradation,
the goals of restoring fisheries stocks and restoring marine biodiversity and
ecosystem function are often linked to a great extent, because restoration of the
overfished species is necessary for both. MPAs and marine reserves can serve as
important regulatory tools in achieving both goals.
The concepts of place and habitat have as much importance for ecosystem
and biodiversity protection in the sea as they do on land. Despite its apparent
surface uniformity, the ocean is "a patchwork of habitats and water masses
' 7
occurring at scales that render them vulnerable to disturbance and depletion," "
indicating that area-based management approaches are necessary to adequately
protect marine environments. As noted, however, rather than take an ecosystem
approach to ocean management, many countries, including the United States,
have managed ocean resources on a resource-by-resource and species-by-species
basis. 18 While this relatively simple regulatory approach may be useful in
113. Id. MPAs: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra note 17, at xi; ROBERTS &
HAWKINS, supra note 1,at 6 ("We desperately need new approaches to better manage the oceans.").
114.

Wilder, supra note 23, at 2.

115.

Id.

116.

The Galpagos Marine Reserve, supra note 78. For a general discussion of marine reserves and

marine ecosystems, see PALUMBI, supranote 81, at 8-33.
117.

MPAs: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supranote 17, at 2.

118.

Id. at 2, 71, 174. See also ROBERTS & HAWKINS, supra note 1,at 7 ("Strangely, we have tended to
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accommodating political jurisdictional divisions among national, regional, and
local governments," 9 it ignores many of the complexities of the ocean and of
marine ecosystems. 120
Unlike more conventional forms of marine management, "MPAs [and marine
reserves] target a location, not a single activity or species."'12' They are the
marine equivalent of wilderness areas on land. 22 MPAs regulate the marine
environment on an ecosystem basis, protecting not just individual species and
resources but also their habitats and the interactions and interdependence among
them. 23 Moreover, because MPAs focus on place instead of activity, they can
allow managers to protect commercially important and ecologically important
species simultaneously. As such, MPAs lend themselves to more general goals,
such as marine biodiversity protection and habitat restoration, than the sometimes
myopic focus on restoring particular species of fish. 124 Indeed, the National
Research Council in the United States has "identified four possible protection
goals for MPAs: conserve biological or habitat diversity;
manage fisheries;
' 25
provide ecosystem services; and protect cultural heritage."'
MPA managers can also use zoning to achieve different objectives in
different parts of a single MPA. For example, in the Galdpagos Marine Reserve,
zoning achieves multiple goals: "to provide protection for critical or representative
habitats, ecosystems, and ecological processes;" "to separate conflicting human
activities;" "to protect the natural and/or cultural qualities of the MPA while
allowing a spectrum of reasonable human uses;" "to reserve suitable areas for
particular human uses, while minimizing the effects of these uses on the MPA;"
ignore [the complexities of marine ecosystems] in our relations with marine life. Fishery managers, for example,
have treated species as isolated targets that have no important links to other species or the habitats they live in.").
119. MPAs: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra note 17, at 3.
120. Id. at 2-3.
Although this approach seems less complex, it does not resolve the difficulties of either
managing multiple stocks or accurately assessing the status of marine species. This is
compounded by the relative inaccessibility of many ocean habitats, the prohibitive expense of
comprehensive surveys, and the complex dynamics and spatial heterogeneity of marine
ecosystems. In addition, the species-specific approach may fail to address changes that affect
productivity throughout the ecosystem. These changes may include natural fluctuations in
ocean conditions (such as water temperature), nutrient over-enrichment from agricultural runoff and other types of pollution, habitat loss from coastal development and destructive fishing
practices, bycatch of non-target species, and changes in composition of biological
communities after removal of either a predator or a prey species.
Id.
121. WING, supra note 33, at 5.
122. See MPAS: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra note 17, at 11,17 (comparing
MPAs and terrestrial protected areas).
123. ld. at17,73.
124. Id. at 177. Indeed, the IUCN has declared that "[t]he goal of MPAs ...is to conserve the biological
diversity and productivity (including ecological life support systems) of the oceans. Both aspects of the goal are
equally important for restoring and maintaining ecosystem health." GUIDELINES FOR MPAS, supra note 70, at
xix.
125. ZINN & BUCK, supra note 22, at I (citing MPAS: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS,
supra note 17, at 181).
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and "to preserve some areas of the MPA in their natural state undisturbed by
humans except for the purposes of scientific research or education."' 26 "Zoning
can be useful as an experimental tool, especially as a component of adaptive
management," allowing marine managers to determine how different activities
27
impact a given ecosystem.'
Although both MPAs and marine reserves can help to restore ocean
28
ecosystems, marine reserves have received particular acclaim in this regard.1
Marine reserves address many of the ecosystem harms wrought by overfishing.
For example, they can help to address bycatch problems, because marine reserves
can offer the by-caught species refuges from the fishing practices that deplete
29
their numbers-refuges that may be critical to these species' survival.
Moreover, marine reserves also prevent habitat damage caused by fishing.
All forms of fishing can damage the marine environment in some way
and impacts vary from minor and localized to large-scale and devastating.
Trawling and dynamite fishing are amongst the worst forms, but even
hook and line fishing can disrupt bottom communities and produce litter
30
which can be dangerous to marine life. 1
Because no fishing is allowed in marine reserves, none of this damage can
occur. 131

A marine reserve's "potential to restore biodiversity will depend on how
badly fishing has affected the biological communities present and whether there
are sources of new recruits to the reserve."1 32 Nevertheless, "[m]arine reserves
offer insurance for marine ecosystems-insurance against natural changes and
errors in judgement [sic] and management.... Marine reserves are precautionary;
they are an action we can take now, before problems arise, rather than waiting
33
until it is too late.'
However, significant complications arise when nations use marine reserves
and MPAs more generally to pursue biodiversity and ecosystem service rather
than fishery goals. Such complications derive from gaps in knowledge about
marine ecosystems, geographic requirements, regulatory complexity, and political
controversy.

126. MPAs: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra note 17, at 118 (citing GRAEME
KELLEHER & R. KENCHINGTON, GUIDELINES FOR ESTABLISHING MARINE PROTECTED AREAS. A MARINE
CONSERVATION AND DEVELOPMENT REPORT (1992)).
127.
128.

Id. at 119.
WING, supra note 33, at v, 8.

129.

Id.; see also Agardy 1, supra note 28, at 1.

130.

Fuliv-Protected Reserves in a Nutshell, supra note 47, at

131.

Id.

132.

ROBERTS & HAWKINS, supra note 1,at 28.
WING, supra note 33, at 3.

133.

4.
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2. Knowledge-Based Complicationsin the Switch to Ecosystem Restoration
Whether a nation is managing the oceans to restore fisheries or to restore
biodiversity and ecosystem function, it will need a better understanding of how
marine ecosystems function-and a change of management strategy to take

account of those ecosystems.' 34 Humanity's lack of knowledge about the sea is
immense.' 3 5 Data about commercially-fished species are often just missing.136
"The oceans are still shrouded in mystery. We know far less about species that
live in the sea than we do about those on land.' 37 Indeed, "[w]e are better
informed about the Moon and Mars than about the bottom of the ocean floor; we
know more about the life cycle of the stars than those of the sperm whale, giant
squid, and many of the creatures sought by the world's fishing fleets." 138
This lack of knowledge can render many types of marine management little
better than guesswork, as has often been the case in fisheries management.
However, because MPA and especially marine reserve management consists
largely of just leaving the ocean alone, these areas can be effective management
tools even before the protected marine ecosystem is fully understood--especially
when certain threats to the ecosystem are obvious.
For example, deep sea coral beds are now threatened by trawling gear
that can be used over rough ground. Such habitats can be destroyed by a
handful of trawl passes but could take centuries to recover. The quicker
you act to protect, the less will be lost and the greater the ultimate
benefits of protection. 139
Indeed, despite the lack of knowledge about marine ecosystems, biodiversityand ecosystem-based MPAs are becoming increasingly popular management
tools worldwide.140 The World Conservation Union (IUCN) has promoted MPAs
and marine reserves,14' and UNCLOS III and its accompanying Convention on

134.

Wilder, supra note 23, at 2.

135.

Craig, supra note 13, at 227.

136.

Of more than [eight hundred] species exploited in [U.S.] waters, the status of over [sixty percent]
was unknown to the National Marine Fisheries Service in 1998. In many other countries, data on
marine species is even more rudimentary. Nevertheless we continue to exploit, blindly hoping that
things will not go badly wrong.

ROBERTS & HAWKINS, supra note I, at 12.
137.

Id. at 11.

138.

WOODARD, supra note 3, at 30. See also Wilder, supra note 23, at 10 (stating:

[w]e certainly know a lot more about the oceans than we did [fifty] years ago, but our
knowledge is not commensurate with the rate at which we are exploiting the sea. We take a
lot of useful protein from the ocean and dump a lot of unwanted contaminants into it, as if we
know what we are doing. But we don't).

139.

ROBERTS & HAWKINS, supra note I, at 55.

140.

MPAs: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra note 17, at 13.

141.

See, e.g., GUIDELINES FOR MPAS, supra note 70 (an IUCN-sponsored publication).
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Biological Diversity, which also came into force in 1994, may also have
encouraged countries to establish more MPAs. 142 Together, "[t]hese two
international conventions greatly increase both the obligations of nations to
create MPAs in the cause of conservation of biological diversity and productivity
and their rights to do so."' 43 In Europe, "there has been a great proliferation of
marine protected areas in the last decade,"' 44 while in the South Pacific, "local
communities and fishers' groups" have established new MPAs45in the Philippines
and Indonesia, which are then legitimized by the government.
Nevertheless, the lack of knowledge about marine ecosystems and the
previous regulatory bias toward large, commercially-important animals complicate
the establishment of effective biodiversity MPAs because different types of
uncertainty lead to different types of knowledge-based
difficulties in establishing
146
MPAs with biodiversity and ecosystem goals.
a. Difficulties in Setting Goalsfor Biodiversity MPAs: Measuring
Improvements in Biodiversity
All MPAs need clear goals with measurable benchmarks in order to be
successful. 47 However,
[i]n contrast with fisheries, biodiversity objectives are more diffusively
defined and thus present a greater problem in assigning objectives and
targets. Biodiversity objectives can be defined at a range of organizational
levels from species (including genetic diversity), through community to
landscape levels, and hence may be scale-dependent. However, the
underlying objective is to conserve the ecological
and evolutionary
148
processes that generate and maintain diversity.
Thus, while fishery-related MPAs can be evaluated simply by measuring whether
numbers of the target stock have increased, managers of biodiversity- and
ecosystem-based MPAs must identify characteristics of the ecosystem that
accurately measure the MPA's health.
Solutions do exist. For example, in pursuing biodiversity goals, MPA
managers can choose to measure the effectiveness of the MPA through species

142.

MPAS: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supranote 17, at 149.

143.

Id.

144. Agardy 1, supra note 28, at 7. More specifically, "France has established five fully operational
marine reserves. Spain has decreed [twenty-one]. Italy has established [sixteen], of which [three] are fully
functional, with another [seven] proposed. Greece has one Marine National Park and plans to implement
another, and Albania, Bosnia, and Croatia all have reserves." Id.
145.

Id.

146.
147.
148.

Syms & Carr, supranote 65, at 1.
Id. (citation omitted).
Id. at 9 (citation omitted).
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that can stand in for the ecosystem as a whole-indicator species, keystone
species, umbrella species, or flagship species. 149 However, these solutions require
that the ecosystem be understood well enough that scientists can identify species
that truly do represent the ecosystem as a whole. As a result, biodiversity- and
ecosystem-based MPAs may require more initial study prior to creation than
fishery-based MPAs, delaying action and potentially increasing conflicts.
b. Difficulties in Setting Goalsfor Biodiversity MPAs: The Shifting
Baseline Syndrome
Centuries of overfishing have led to a "shifting baseline syndrome" regarding
ocean productivity.
Because fishery managers rarely have a chance to look back more than a
decade or two, gradual changes slip by unnoticed until the tiny fish
thrown back yesterday become today's biggest prize. It is not always
possible to reconstruct old data sets, and without a historic frame of
reference, it is easy to believe that today's conditions are the way things
50
have always been. 1
Thus, overfishing has not only made restoration of overfished stocks and entire
ecosystems necessary in the first place, but it also has obscured any easy
perception of what might be termed "normal" or "natural" ecosystem function.
As a result, managers may be tempted to settle for a state of ecosystem "health"
that is far less productive biologically than what a particular marine ecosystem
has been capable of historically and to set MPA goals that fall short of truly
restoring biodiversity and ecosystem function. 151
3.

GeographicComplicationsin the Switch to Ecosystem Restoration:How
Much of the Sea Should a Nation Protect?

Debate has raged around the world regarding how much of the sea should be
protected through MPAs in order to restore ecosystems and biodiversity.' 52 While

149. Id. at 9-10 (citations omitted). "Indicator species are species that act as a proxy for a particular
community, habitat, or ecosystem," such as giant kelp in a kelp forest. Id. at 9. "Keystone species are species
that exert a disproportionate effect on a community relative to their abundance or biomass," such as sea otters
along the west coast of the United States. Id. at 9-10. "Umbrella species are species that the protection of which
will result in the protection of a suite of other species" and usually consist of "large vertebrates that occupy
large territories." Id. at 10 (citations omitted). "Flagship (charismatic)species are species that are the target of
conservation in their own right, but the protection of which will not necessarily result in the protection of other
species or habitats (e.g., baleen whales)." Id.
150. WING, supranote 33, at 4.
151. See Jackson, supra note 9, at 629-35 (arguing that reconstructing historical records and analyzing
historical levels of productivity are critical in establishing restoration goals for marine ecosystems).
152. MPAs: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra note 17, at 1I1-12.
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"the [IUCN] has recommended that [ten percent] of each country's land area be
set aside in protected areas," many scientists argue "that the more open character
of marine ecosystems requires that higher targets be set, with [twenty percent]
most often cited as the appropriate range.... ,,153
The purpose cited for MPAs and marine reserves can affect the percentage of
ocean that "should" be protected: ethical perspectives argue that ten percent of
the ocean should be protected, risk-based perspectives argue for twenty to fifty
percent, persons seeking to optimize fisheries give estimates of twenty to forty
percent, while people focusing on ensuring connectivity between marine
154
ecosystems require that only zero to thirty percent of the sea be protected.
Therefore, using MPAs and marine reserves to protect biodiversity and
ecosystem function, employing a full precautionary approach, may require a
nation to protect more of the ocean than would be necessary if it simply wanted
to restore its commercial fisheries.
4. Regulatory Complication in the Switch to Ecosystem Restoration: The
Need for Systems of MPAs
As noted, when nations have used MPAs and marine reserves to restore
fisheries, those MPAs and marine reserves (especially the latter) have been few
and far between. In contrast, protection of marine ecosystems and biodiversity
may require nations to establish systems of MPAs and marine reserves "as a
means to improve overall governance of the coastal ocean."' t 55 Indeed, marine
"[r]eserves will be most effective when established in networks, and those
best when reserves are sufficiently close for protected
networks will perform ' 156
populations to interact."
According to the IUCN, "[t]here are two ways of establishing MPA
systems."'157 The establishing entity, usually a government, can either network
several small sites, each of which has fairly stringent protections, or it can
establish a few large areas that allow for multiple uses but also contain restricted
areas within them. 158 Properly implemented, either kind of system can effectively
protect and restore a marine ecosystem and its biodiversity, 59 but "[t]he ideal

153.

Id. at 111 (emphasis added) (citing K.F. Schmidt, No-take Zones Spark Fisheries Debate, 277

SCIENCE 489-91 (1997)); see also ROBERTS & HAWKINS, supra note 1, at 44 (arguing that "for starters we
should aim for [twenty percent] by the year 2020!").
ROBERTS & HAWKINS, supra note 1, at 44-45.
155. MPAs: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra note 17, at 13 (citing T.J. Done &
R.E. Reichelt, IntegratedCoastalZone and FisheriesEcosystem Management: Generic Goals and Performance
Indices, ECOLOGICAL APPLICATIONS, Fall 1998, at SIo-S 118).
154.

156.

ROBERTS & HAWKINS, supra note 1, at 88.

157. GUIDELINES FOR MPAS, supranote 70, at xi, xix.
158. Id. at xi.
159. Id. at xiii, xvi. See also Agardy 1, supra note 28, at 8 ("Networks of marine protected areas can
achieve several of the major goals of marine protection, including preserving wilderness areas, resolving
conflicts among users, and restoring degraded or overexploited areas.").
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situation seems to be the establishment of closed areas within larger, multiple-use
60
protected areas such as a coastal biosphere reserve or marine sanctuary."'
Although "[n]etworks are a very new idea, and none have been formally
designated,"' 16 1 "[m]any countries have established networks of small reserves or
reserves within a larger system of ocean zoning. A network can target sites that
are critical throughout one animal's life cycle, or connect a series of habitats
important to many species or an over bioregion.' 62 For example, the
Bahamanian government "set an overall goal to protect [twenty] percent of the
coastal habitat in network of marine reserves," and in January 2000, "five new
marine sites [brought] the total reserve area up to [four] percent of the ocean
under their jurisdiction."'' 63 The network in the Bahamas also demonstrates how
MPAs and marine reserves can become international efforts: "As the Bahamas
expands its network to reach [twenty] percent, they hope to work with other
island nations
to create a series of reserves running down through the Dominican
' 64
Republic."'

Systems of MPAs can be more effective than single MPAs at preserving and
restoring biodiversity on a larger scale-the community or landscape level of
marine conservation. 165 At this level of preservation, the relationship of
habitats-not just the relationship of species-becomes important.' 66 "A stable
landscape requires a balance of redundancy (i.e., the loss of one habitat type will
not lead to loss of landscape integrity) and complementarity (i.e., many different
habitat types must
be incorporated into the landscape to ensure representativeness
' 67
and diversity)."'

Systems of MPAs can also contribute to the preservation and restoration of
168
migratory species that do not spend their entire lives within any given MPA.
Many of these species, such as tuna, turtles, and salmon, are already recognized
as being endangered and/or overfished, and MPA systems that protect their
nurseries, breeding grounds, and/or migratory bottlenecks (such as river mouths
69
for salmon) could go far in helping these species to survive.'
Carefully chosen marine reserves within the MPA system can effectively
protect the whole ecosystem without designating the entire ecosystem as an

160. Agardy I, supra note 28, at 5.

161.

Id. at 8.

162.

WING, supra note 33, at 22 (citations omitted).

163. Id.
164.
165.

Id.
See Syms & Carr, supra note 65, at 10, 13 ("Landscape properties are particularly important for

evaluating M PA networks and the effectiveness of large [M PAs] that encompass many habitat types.").
166. Id. at 13.
167. Id. (citations omitted).
168.

Id. at 14-15; Roberts, supra note 85, at 17.

169. Syms & Carr, supra note 65, at 10, 15 ("To optimally protect whole ecosystems or to promote
conservation, networks of reserves may be more effective than large, individually protected areas.").
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MPA,17° allowing for compromise with fishers as marine ecosystem protections
are established.
For example, many species in Australia's Great Barrier Reef spawn in a
section of the reef near Brisbane, but recruits (or larvae) travel with
ocean currents and settle [two hundred] kilometers away ...If the entire
region could not be designated as a marine protected area, it would be
much more valuable to protect these two spots, rather than random
sections of the reef. In this way, a network of the most critical areas
could protect an environment and perhaps be more politically tenable
than a single large zone."'
Moreover, networks of smaller marine reserves enhance recruitment of
overexploited marine species.' 72 They can thus protect the full range
of species
73
off-limits.
ocean
the
of
sections
large
zoning
without
and habitats
Networks of smaller marine reserves may also give countries a manageable
means of enhancing marine restoration, especially at the beginning of a country's
or region's implementation of MPAs.
By designating more smaller areas of protection, networks ...

provide

manageable starting points for efforts to reverse degradation or
overexploitation. Because a given area is smaller and would not have to
attempt to provide solutions for different goals (such as recreation,
overfishing, and pollution
runoff), they would be up and running faster,
74
1
restoration.
speeding
Clear objectives, however, are required not only for each MPA or reserve in
the system but also for the system as a whole. Canada, for example, "is currently
designing a system of Marine National Conservation Areas."'' 75 The goal of the
system is essentially to protect representative habitats in "each of the [twentynine] distinct ecoregions of Canada's Atlantic, Great Lakes, Pacific, and arctic
coasts. The long-term goal is to establish protected wilderness areas covering
habitat types within each region."'' 76 In contrast, the random creation of
individual MPAs for different purposes can lead to uncoordinated-and
occasionally mutually contradictory-marine zoning. 77 "This leads to a morass

170. Agardy 1,supra note 28, at 8; Roberts, supra note 85, at 17.
171. Agardy I, supra note 28, at 8.
172. Roberts, supra note 85, at 15.
173. See ROBERTS & HAWKINS, supra note 1, at 53 (noting that coverage criteria are more often
intended for MPA networks than for individual MPAs).
174. Id.
175. Agardy 1,supra note 28, at 8.
176. Id.
177.

MPAS: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra note 17, at 107.
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of legislation that perplexes users and may in the end harm, rather
than help,
1 78
conservation by giving the illusion of protection where little exists.
5. PoliticalComplication in the Switch to Ecosystem Restoration.-The
Possible Incompatibility of Fishingand Ecosystem-Based MPAs
While an emphasis on restoring commercially fished species can aid in the
establishment of MPAs by providing incentives to fisher advocacy groups-often
vocal and politically powerful-to cooperate in MPA creation, ecosystem
restoration goals may simply be incompatible with continued fishing in the
MPA-for example, when bycatch of commercially unimportant species is
significant. 179
Economic significance and ecological significance do not always
coincide. Many organisms necessary for the restoration of natural
ecosystem functioning may be ignored when the focus is exclusively on
the few fished species. Hence, it is essential that increased attention be
given to nonfished species that play important roles in marine
80
ecosystems.

As a result:
Protecting marine biodiversity requires a different sort of thinking than
has occurred so far. Common misperceptions about what is needed
abound, such as a popular view that biodiversity policy ought to focus on
the largest and best-known animals. But just as on land, biodiversity at
sea is greatest among smaller organisms such as diatoms and crustacea,
which are crucial to preserving ecosystem function. Numerous types of
plants such as mangrove trees and kelps have equally essential roles but
are often overlooked entirely. We look away from the small, slimy, and
ugly, as well as from the plants, in making marine policy. The new goal
must be to consider the ecological significance of all animals and plants
when providing policy protections and to address all levels of the
genome, species, and habitat.' 8'

178. Id.
179. Id. at 175 (noting that the current "narrowly focused approach to management tends to
underrepresent the values of the general public and disproportionately represent organized user groups, whether

they are commercial fishers, recreational fishing groups, or dive tour operators.").
180.

1d. at 138.

181.

Wilder, supra note 23, at 2-3.
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MPAs established to promote fisheries goals are usually premised on
continued extraction of fished species from the general area-relatively small
marine reserves increase productivity of the fished stock so that fishers in the
larger waters outside the reserve will experience better fishing. In contrast, MPAs
with ecosystem goals may require that overfished species remain in the water
over a much larger area, resulting in larger MPAs and more extensive use of
marine reserves. Not all marine ecosystems, for example, can tolerate extractive
uses, even within the regulated and zoned confines of an MPA. 182 For these
fragile ecosystems, scientists have emphasized marine reserves as the more
effective preservation tool. 183 As a result, opposition from fishers groups is likely
to increase against ecosystem- and biodiversity-based MPAs, increasing the
potential difficulty in establishing such MPAs.
IV. CORAL REEFS AND MPAs
The variety of complications in establishing biodiversity- and ecosystembased MPAs suggests that questions remain regarding how effective MPAs can
be when their goals shift from restoring one or two commercially important
species to restoring an entire ecosystem. These complications also suggest that
biodiversity-based MPAs and marine reserves are likely to be more scientifically'
and politically controversial than MPAs with fisheries goals. One kind of marine
ecosystem, coral reefs, has received much MPA attention throughout the world,
and those coral reef MPAs underscore the tensions that can arise between fishing
interests and ecosystem-based MPAs.
A. Coral Reef Marine Ecosystems
While MPAs have been established for a variety of purposes, to date their
establishment throughout the world has been fairly haphazard, focusing less on
sound scientific reasons for protecting certain areas than on what might be
termed "charismatic" features-"spectacular seascapes, unusual habitats or rare
species"-or ecosystems so obviously degraded that a popular cry has arisen to
protect them. 84 For both reasons, ecosystem- and biodiversity-based MPAs have
tended to concentrate on coral reefs.

182.

While multiple-use management of marine areas that allow commercial and recreational extractive
use may be an effective tool to protect and conserve resources in areas that are ecologically robust
and resilient, areas that are more fragile and subject to damage from individual or collective human
uses may require authorities that more directly embrace preservation.
Barr & Lindholm, supra note 10, at 82.
183. "Wherever reserves have been properly established, and have existed for a number of years with
full protection, they have been successful. Not only have they achieved conservation goals, like maintaining
marine biodiversity and protecting marine habitats, they have also brought social and economic benefits."
ROBERTS & HAWKINS, supra note 1, at 6.
184. Id. at 52.
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"Coral reefs, often called the 'rainforests of the oceans,' are the richest and
most colorful marine habitats in the oceans." 185 Although coral reefs occupy a
small percentage of the seas-less than one quarter of one percent-they are
home to one-quarter to one-third of all marine fish species.1 86 The concentration
of biodiversity in and around coral reefs goes beyond the fish and corals,
however. "Tens of thousands of species have been identified on coral reefs, and
estimates suggest that coral reefs may be home to more than nine million species
of plants and animals .... 187 This biodiversity may be a result of their age: coral
reef ecosystems appeared on Earth about "225 million years ago, and some living
coral reefs may be as much as 2.5 million years old."' 188 As such, coral reefs are
"living museums," recording thousands of years of planetary history in their
structures. 189
Corals are animals, in the same phylum as soft-bodied, stinging marine
invertebrates like jellyfish and sea anemones.' 90 Corals are generally warm-water
creatures, found most often in shallow tropical waters of about seventy degrees
Fahrenheit.' 9' As a result, although coral reefs "are found in many regions of the
world," they are concentrated "north and south of the equator where there are
92
warm currents, such as along the coasts of Florida, Japan, and Australia."',
These warm surface currents tend to be on the eastern side of continents; along
93
the western edges, in contrast, upwellings of polar currents inhibit reef growth.1
"There are three main types of coral reefs: [f]ringing, barrier, and atoll.' 94
Fringing reefs form as long bars of reefs close to land-either continents or
islands-and "grow outward from the continent to the edge of the continental

185. THOMAS E. SVARNEY & PATRICIA BARNES-SVARNEY, THE HANDY OCEAN ANSWER BOOK 169
(2000) [hereinafter THE HANDY OCEAN ANSWER BOOK]; see also Mary Gray Davidson, Protecting Coral

Reefs: The Principal National and International Legal Instruments, 26 HARV. ENVTL. L. REV. 499, 500-08
(2002) [hereinafter Protecting Coral Reefs] (giving an overview of coral reef ecology and the human stresses to

coral reefs); Robin Kundis Craig, The Coral Reef Task Force. Protecting the Environment Through Executive
Order, 30 ENVTL. L. REP. 10343, 10343 (May 2000) [hereinafter The Coral Reef Task Force] ("In addition,
coral reefs are some of the most biologically diverse ecosystems on earth, comparable to rain forests for sheer
species variety.").
186. DIRK BRYANT ET AL., REEFS AT RISK: A MAP-BASED INDICATOR OF THREATS TO THE WORLD'S
CORAL Reefs 7 (1998) (citing Don McAllister, Status of the World Ocean and Its Biodiversity, SEA WIND, Oct.Dec. 1995, at 14); NOAA Coral Reefs, supra note 14.

187. S.C. JAMESON ET AL., CHARTING A COURSE TOWARD DIAGNOSTIC MONITORING: A CONTINUING
REVIEW OF CORAL REEF ATTRIBUTES AND A RESEARCH STRATEGY FOR CREATING CORAL REEF INDEXES OF
BIOTIC INTEGRITY 4 (2000) (citing BRYANT, supra note 186).
188.
189.

BRYANT, supra note 186, at 5.
NOAA, What are Coral Reefs-And Why Are They in Peril?, at http://www.noaanews.noaa.gov/

magazine/stories/mag7.htm (Dec. 3, 2001) [hereinafter Why Are They in Peril?] (copy on file with the
McGeorge Law Review).
190. THE HANDY OCEAN ANSWER BOOK, supra note 185, at 169.

191.
192.
193.

194.

Id. at 170.
Id.
Id.
Id. at 171.
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shelf. The Florida Keys are excellent examples of fringing reefs."'' 95 In contrast,
barrier reefs form farther offshore, "in ocean shallows on the eastern side of
continents," and create lagoons between themselves and the continent. 96 The reef
itself usually takes the form of "multiple bars separated by deep channels."' 97
The most famous example of a barrier reef is the Great Barrier Reef in
Australia.' 98 Atolls, finally, form in rings around ocean volcanic islands as the
ocean wears the island itself away.' 99 Atolls are usually surrounded by open
ocean, enclose a protected lagoon, and can be "dotted with small, sandy islands
on top. ....,,00 One famous atoll reef "is the Bikini Atoll in the Pacific
Ocean,... where the United States tested the atomic bomb in the 1940s. ' 21
Coral reefs are not only esthetically appealing but also economically
productive ecosystems, "provid[ing] habitat for uncounted species of mollusks
and crustaceans, many of which are important sources of food, fisheries income,
specimens for the aquarium trade, and medicines., 20 2 Worldwide, "reef habitats
provide humans with living resources (such as fish) and services (such as tourism
returns and coastal protection) worth about $375 billion each year.', 20 3 In many
countries of the world, coral reefs supply twenty-five percent of all food
caught,20 4 and "the potential global annual harvest from tropical reef fisheries is
[six] million metric tons"-approximately the same amount of fish harvested in
temperate waters by commercial trawlers. 20 5 The United States House Committee
on Resources noted that the 1995 "domestic landings of commercial reef fish and
shellfish (snapper, grouper, spiny lobster, etc.) exceeded $79.5 million;" that
"[r]eef fish imports, for consumption or the marine aquarium trade, account for
an additional $25-50 million annually;" and that "[m]any other marine plants and
animals which live on coral reefs produce compounds with anti-viral, antibacterial and related properties. 20 6 For example, coral reef ecosystems in
Jamaica's Montego Bay produce pharmaceutical materials worth fifty-four to
eighty-five million dollars per year.20 7 More generally, "[c]oral reefs provide
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Id.

196.

Id.

197.

Id.

198.

Id.

199.

Id.

200.

Id. at 172.

201.
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The Coral Reef Task Force, supra note 185, at 10343-44 (citing BRYANT, supra note 186, at 9-10).
BRYANT, supra note 186, at 8 (citing Costanza, supra note 20, at 256). NOAA has also

acknowledged this figure. NOAA, A NATIONAL CORAL REEF ACTION STRATEGY: REPORT TO CONGRESS 6
(Sept. 2002), available at http://www.coris.noaa.gov/activities/ actionstrategy/actionstrategy.html (last revised

Nov. 3, 2002) [hereinafter NATIONAL CORAL REEF ACTION STRATEGY] (copy on file with the McGeorge Law
Review) (citing Costanza, supra note 20, at 256).
204. Why Are They in Peril?, supranote 189.
205. JAMESON, supra note 187, at 4 (citing J.L. Munro, The Scope of Tropical Reef Fisheries and Their
Management, in REEF FISHERIES 1-14 (N. V. C. Polunin & C. M. Roberts eds., 1996)).
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H.R. REP. NO. 105-69 (1997), available at 1997 WL 205582, at *5.

207.

Why Are They in Peril?,supra note 189.
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critical protection to coastlines from storm damage, erosion, and flooding by
reducing wave action."20 8 In recognition of the many resources and services that
intact coral reefs provide, awards in coral reef restoration litigation "have reached
as high as $2,833 per square meter of reef surface. 2 0 9
B. Use of MPAs to Protect CoralReefs
1. CoralReef Degradation
210
Coral reefs are "some of the most fragile ecosystems in the world,,
extremely sensitive to changes in temperature, salinity, light, oxygen, and
nutrient levels. 211 As a result of increased stresses on these ecosystems
worldwide, "the world's coral reefs are in crisis. Nearly [twenty-seven] percent
are already gone and, if current trends persist, another two-thirds will be lost

within the next [thirty] years.

,,212

"Symptoms include loss of hard corals,

increased abundance of algae, diminished recruitment of coral larvae, reduced
biological diversity, and a dramatic increase in bleaching episodes and disease
outbreaks. 213 The extent of the damage to coral reefs is so great that even
laypersons can see the effects 2 4-"approximately [sixty percent] of the world's
coral reefs are at medium or high risk from human impacts, and many have been
degraded beyond recovery. 2 15
Like other marine ecosystems, coral reefs are often popular fishing sites and
suffer the ecosystem degradation that results from intensive fishing. 2 6 In
Jamaica, for instance, coral reefs "are festooned with traps, hooks, and nets,
while spearfishers hunt all day to depths of more than [fifteen] meters. Diving

208.

NOAA Coral Reefs, supra note 14.

209. U.S. CORAL REEF TASK FORCE WORKING GROUP ON ECOSYSTEM SCIENCE AND CONSERVATION,
CORAL REEF PROTECTED AREAS: A GUIDE FOR MANAGEMENT 2 (Mar. 10, 2000) [hereinafter CORAL REEF
PROTECTED AREAS].

210. The Coral Reef Task Force, supra note 185, at 10344.
211. U.S. Envtl. Prot. Agency, Office of Water, Coral Reefs and Your Coastal Watershed (July 1998), at
http://www.epa.gov/owow/oceans/factsheets/fact4.html [hereinafter Coral Reefs and Your Coastal Watershed]
(copy on file with the McGeorge Law Review).
212. Why Are They in Peril?, supra note 189.
213. U.S. Dep't of the Interior, U.S. Coral Reef Task Force, Protecting the Nations Coral Reefs, The
Florida Keys Coral Story: Then and Now, at http://coralreef.gov/deptint.cfm (last visited Mar. 14, 2003) (copy
on file with the McGeorge Law Review).
214.

JAMESON, supra note 187, at 3.

215. RICHARD DANZIG & WILLIAM M. DALEY, U.S. DEP'T OF COMMERCE, TURNING TO THE SEA:
AMERICA'S OCEAN FUTURE 38 (Sept. 2, 1999) [hereinafter TURNING TO THE SEA].

216. ROBERTS & HAWKINS, supra note 1, at 11 ("Throughout the world there are growing numbers of
intensively fished coral reefs where the largest fish are hardly big enough to fill a sandwich. The prized, plattersized fish have long since disappeared and people struggle to eke out a living from animals that were once
considered waste."); see also MPAS: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra note 17, at 32
(noting that "unique features and habitat such as coral reefs need prohibitions on fishing, as well as protection
from shipping, diving, recreational boating, and destructive coastal development.").
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these reefs, one is struck by the absence of fish bigger than [fifteen centimeters]
and by the abundance of tiny fish, mostly species of little commercial interest. 2 17
Recent surveys of the world's coral reefs indicate "that most reefs are severely
overfished and most high value organisms such as grouper, lobster and giant
clams are missing., 218 In the most recent of these surveys, a just-completed fiveyear study of over 1,100 coral reefs world-wide, surveyors found that
"overfishing has affected 95 percent" of the reefs, and at least four species of reef
fish face extinction. 2 19 According to Gregor Hodgson, a marine ecologist at
UCLA, "coral reefs have been damaged more in the last [twenty] years than they
have in the last [one thousand years]. Suddenly, the pressures of overfishing and
damaging types of fishing-dynamiting fish and poisoning fish, particularly in
Southeast Asia-have taken off...
As the 2002 survey suggests, overfished coral reef species are probably more
vulnerable to extinction than other overfished species. Most scientists believe
extinction." 22'
that, in general, marine ecosystems "are highly resilient to global
However, recent studies show that coral reef species have very restricted ranges,
with limited coral reef habitat within those ranges. 22 2 As a result, "coral reef fish
are much less widespread than we previously thought,, 223 reducing the ability of
protected or unfished populations to restock other coral reefs. Of the estimated
1,200 marine species that may have become extinct in the last few centuries,
largely as a result of overfishing, most are "unknown species that inhabit coral
reefs. 224
Like overfishing in any marine ecosystem, overfishing of coral reef species
can result in ecological extinctions that can destroy the coral itself and the entire
ecosystem that depends upon it. Studies of coral reef ecosystems in eastern
Africa, for instance, show that fishing has removed most of the species that prey
on sea urchins, allowing the sea urchins to graze unimpeded over the corals,
eroding the coral itself.225 In both Jamaica and St. Lucia, overfishing of

217. Roberts, supranote 85, at 13.
218. NOAA Coral Reefs, supra note 14 (citing Gregor Hodgson, A GlobalAssessment of Human Effects
on Coral Reefs, 38 MARINE POLLUTION BULL. 345-55 (1999)).
219. Andrew Bridges, World's Coral Reefs in Serious Decline, Overfishing Worsens Situation, at

http://production.enn.com/news/wire-stories/2002/08/08272002/s_4269.asp (last modified Aug. 27, 2002) (copy
on file with the McGeorge Law Review).

220. Id.
221. ROBERTS & HAWKINS, supra note 1,at28.
222. Id.
223. Id.
224. NOAA Coral Reefs, supra note 14 (citing D.S. Malakoff, Extinction on the High Seas, 277
SCIENCE 486-88 (1995)).
225. MPAs: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra note 17, at 95 (citing T.R. McClanahan
& S.H. Shafir, Causes and Consequences of Sea Urchin Abundance and Diversity in Kenyan CoralReef Lagoons,
OECOLOGIA 362-70 (1990)).
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herbivorous fish has been deemed the ultimate cause of coral reef destruction by
algae,226 a condition that is becoming increasingly more common. 7
Overfishing thus undermines coral reef ecosystems, most of which are also
suffering from other kinds of stress, both anthropogenic and natural. Because
corals are highly dependent on sunlight, which does not penetrate seawater very
deeply, they tend to grow close to shore,228 where they and the other filter feeders
that live on the reef "depend on clean, low turbidity water and high water quality
typically low in nutrients., 229 However, corals share the coast with the
approximately 500,000,000 people worldwide who live near coral reefs.2 30
As a result, coral reefs are subject to a wide variety of land- and seabased anthropogenic stresses, including shore development; pollution
and sediment runoff from shores and rivers; ship collisions and
grounding; vessel anchoring; discharges of oil and other chemicals from
ships; overfishing; destructive fishing techniques such as blasting,
bleaching, or poisoning; collection of fish and the coral itself for
aquariums and coral for jewelry; and physical harm from tourists and
23
divers. '
Coral reefs also suffer from global warming. "[E]levated sea water
temperatures and increased CO 2 concentrations due to greenhouse gas emissions"
have been linked to a phenomenon known as coral bleaching, 232 during which
coral expel the algae that live within their bodies.23 3 These algae give corals their
characteristic colors, and hence corals look "bleached" after they expel the
algae.234 More important, the algae are plants that use sunlight to manufacture
food that helps corals survive in nutrient-starved tropical waters.235 Bleaching
events, therefore, often mean that the coral reefs die. In 1998, for example,
"[seventy to eighty percent] of all shallow-water corals on many Indo-Pacific
reefs" died as a result of a massive bleaching event.236

226. Id. After the herbivorous (plant-eating) fish became over-exploited, the urchins became the
primary controls on algae that attempted to grow on the corals. When the urchin population died off and two
hurricanes damaged the reefs, the algae grew unchecked, "smother[ing] the remaining coral." Id. at 96.
(citing T.P. Hughes, Catastrophes, Phase Shifts, and Large-Scale Degradation of a Caribbean Coral Reef
265 SCIENCE 1547-51 (1994)). Scientists are experimenting with re-introducing the urchins in an attempt to
control algae growth. Raloff, supra note 34, at 120-22.
227. Bridges, supranote 219.
228. Why Are They in Peril?, supra note 189.
229. CORAL REEF PROTECTED AREAS, supra note 209, at 2.
230. BRYANT, supra note 186, at 6; see also Why Are They in Peril?, supra note 189 ("most coral reefs
occur in shallow water near shore where human impacts are the greatest.").
231. The Coral Reef Task Force, supra note 185, at 10344 (citing BRYANT, supra note 186, at 11-16).
232. NOAA Coral Reefs, supra note 14.
233.

DAVID GULKO, HAWAIIAN CORAL REEF ECOLOGY 182 (1998).

234.
235.
236.

Id. at 29, 182.
Id. at 29-31.
NOAA Coral Reefv, supra note 14.
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Together, these anthropogenic stresses and impacts decrease coral reef
ecosystems' ability to cope with change.237 Scientific studies show that healthy
reefs, such as those protected by marine reserves, recover relatively quickly from
major disturbances-whether natural (storms) or anthropogenic (oil spills)-compared to reefs suffering from multiple stresses.238
Thus, coral reef ecosystem protection and restoration presents managers with
a dual challenge: (1) controlling fishing pressures and (2) controlling other
stressors to coral reefs. However, research suggests that until managers deal with
the overfishing problem, attempts to restore and protect coral reef ecosystems
will be incomplete and prone to failure. Jeremy B.C. Jackson of the Scripps
Institution of Oceanography has argued that "the common practice of mining
aquatic systems of desirable fauna until only one species remains to hold the food
web together" underlies many current marine plagues. 39 In one specific example,
even as scientists attempt to restore urchins to Caribbean coral reefs in the hopes
that urchins will eat the algae that is smothering the coral there, they also argue
for "the siting of new marine reserves that are off-limits to fishing so they would
enable recovery of the parrot fish and surgeon fish that formerly backed up
urchins in algae management. 240 Moreover, in general, "[r]eefs where fishing
has been banned or restricted show signs of recovery., 24 1 Therefore, marine
reserves that restrict or forbid fishing are arguably a necessary first step in
ensuring that coral reef ecosystems survive into the future.
2.

CoralReef Ecosystem MPAs

Fortunately, globally, coral reefs are some of the most likely marine
ecosystems to receive MPA and marine reserve protection.24 2 Coral reef MPAs
and marine reserves include Mayotte Island in the Indian Ocean, Cousin Island in
the Seychelles, Sainte Anne in the Seychelles, Kisite Marine National Park in
Kenya, the Barbados Marine Reserve, Exuma Cays Land and Sea Park in the
Bahamas, various Hawaii Marine Life Conservation Districts, Saba Marine Park
in the Netherlands Antilles, Hotel Chan Marine Reserve in Belize, Anse
Chastanet Reserve in St. Lucia, Ras Mohammed Marine Park in Egypt, Mpunguti
Marine National Reserve in Kenya, South Lagoon Marine Park in New

237.

JAMESON, supra note 187, at 3.

238. ROBERTS & HAWKINS, supra note 1, at 14-15 (citing J.H. Connell, Disturbance and Recovery of
Coral Assemblages, PROCEEDINGS OF THE 8TH INTERNATIONAL CORAL REEF SYMPOSIUM 9-22 (1997)).

239.

Raloff, supra note 34.

240.

Id.

241.

Bridges, supra note 219.

242.

See ROBERTS & HAWKINS, supra note 1, at 17 ("Reserves are often portrayed as working only on

coral reefs."). "Frequently, the argument is made that reserves may be useful at protecting species on habitats
like coral reefs, but are inappropriate for temperate regions because the species and ecosystems there are
different." Id. at 61.
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Caledonia, Sumilon Island Reserve in the Philippines, and Apo Island Reserve in
the Philippines,243 among others.
Coral reef ecosystems are geographically larger than the reef itself,
expanding the area for which MPA protection is appropriate.244 Fish and
invertebrates often leave the reef itself to feed or spawn, and many reef species
spend the early parts of their lives as planktonic larvae, drifting on the ocean
currents, or as juveniles that hide in mangroves or seagrasses closer to shore. 45
For example, "[m]angrove forests along Gulf of Mexico shores provide nutrients
and nursery areas for offshore reefs that are tens of kilometers away. Seed reefs
have recently been shown to provide recruits to mature reef systems hundreds of
kilometers away. 246 Thus, protecting just the physical reef does not ensure
protection of all biodiversity and ecosystem function.
Nevertheless, the reef itself is a good place to start. Although reef-based
MPAs and marine reserves may exclude habitat critical to various species on the
reef,247 they still can be effective managements tools for restoring and protecting
coral reef ecosystems.2 48 In St. Lucia, for example, reserves now "cover about
one-third of a long-used coral reef fishing ground," and catches in nearby areas
' 249
have increased "by up to [ninety percent], compared to prereserve numbers.
The reasons are fairly easy to discern. Unlike many critical habitats in marine
ecosystems, the reef itself is relatively easy to delineate. 250 Moreover, although
some reef species migrate over great distances, most "have very limited
movements, 25'1 allowing an MPA or marine reserve to enhance self-recruitment
of these species.25 2 Corals themselves disperse only a short distance-"meters to
a few kilometers"-increasing the amenability of coral reef ecosystems to MPA
protection, 25 and "[e]stablishment of MPAs has been demonstrated to increase
reef fish and invertebrate abundance, biomass, and species richness"-often

243. Id. at 18-20.
244. CORAL REEF PROTECTED AREAS, supranote 209, at 2.
245. Id.
246. Agardy I, supra note 28, at 8.
247. CORAL REEF PROTECTED AREAS, supra note 209, at 4.
248. "Traditional efforts to manage human activities and protect coral reefs have proven inadequate,
spurring calls for a more ecosystem-oriented approach. Central to this ecosystem-oriented approach to coral reef
management is the establishment of marine protected areas (MPAs), a family of spatially-explicit marine
management systems that includes underwater parks, fishery reserves, and wildlife sanctuaries." MICHAEL B.
MASCIA, DESIGNING EFFECTIVE CORAL REEF MARINE PROTECTED AREAS I (Apr. 2001).
249. David Malakoff, Reserves Found to Aid Fisheries, SCIENCE, Nov. 30, 2001, at 1807; see also
Callum M. Roberts etal., Effects of Marine Reserves on Adjacent Fisheries,SCIENCE, Nov. 30, 2001, at 1920-

21 (giving more detailed information about the improvement in St. Lucia as a result of the Soufri~re Marine
Management Area).
250. WING,supra note 33, at 19; MPAs: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra note 17,
at 95 (noting that "many coral reef fish have small territories as adults").
251.
ROBERTS & HAWKINS, supranote 1,at 23.
252. Id. at 58.
253. Roberts, supra note 85, at 14.
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fairly quickly. 254 In addition, coral reef MPAs can help protect overall ocean
health and promote integrated management of ocean, coastal, and land-based
problems. 255 In the Caribbean, for instance, "coral cover.., appears 256to be
increasing only where there are well-managed marine parks and reserves.,
Participants in the Ninth International Coral Reef Symposium, held in Bali in
October 2000, discussed the design of coral reef MPAs. 257 The participants
generally agreed that, when possible, coral reef MPAs "should be designated in
high quality habitats"-habitats "that support[], or [have] the potential to support,
an abundance of marine life" and hence that may increase the productivity of
surrounding areas by exporting adults and larvae. 258 To aid this goal, moreover,
coral reef MPAs should be placed so that currents carry larvae "downstream" to
other coral reefs. 259 The size of coral reef MPAs can be more variable, depending
on the goals of the MPA and the species that inhabit the reef in question. 260 For
example, smaller MPAs might be better when the primary goal is to benefit local

254. MASCIA, supra note 248, at 3 (citing J. Bohnsack etal., A Rationale for Minimum 20% No-Take
Reef Protection, presented at the Ninth International Coral Reef Symposium, Bali, Indonesia (Oct. 23-27,
2000); B. Halpern, The Impact of Marine Reserves: A Review of Key Ideas, presented at the Ninth International
Coral Reef Symposium, Bali, Indonesia (Oct. 23-27, 2000); A.T. White, A.T. Christie, & E. Deguit, Changes
and Lessons (1985-2000) from Two Marine Protected Areas in Central Philippines, presented at the Ninth
International Coral Reef Symposium, Bali, Indonesia (Oct. 23-27, 2000)); ROBERTS & HAWKINS, supra note 1,
at 35 ("On coral reefs, we have seen significant increases in biomass only one year after reserves were set up.
People typically begin 'fishing the line' around reserve boundaries within only two or three years of protection,
indicating swift spillover benefits."). However, "[h]abitats will recover more slowly than exploited species,
especially where there structures have been destroyed by fishing." Id. at 36.
255. See The Coral Reef Task Force, supra note 185, at 10345 ("Because of their sensitivity to a wide
variety of environmental factors, coral reefs can serve as indicators of how healthy the ocean and coastal areas
are in general. Conversely, protection of coral reefs can help ensure that a wide variety of resources-land,
rivers, coastal zones, and deep ocean-are managed sustainably, improving the environmental quality of
extensive geographical areas. Comprehensive protection of coral reefs requires not only regulation of ocean
water quality but also regulation of inland water quality and coastal and upstream land use.").
256. MPAs: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra note 17, at 96 (citing J.C. Ogden,
Marine Managers Look Upstream for Connections, SCIENCE, 1997, at 1414-15).
257. See MASCIA, supra note 248, at I (summarizing the reports).
258. Id. at 4-5 (citing T. Agardy, Site Selection Criteria and Constraints for MPAs, presented at the
Ninth International Coral Reef Symposium, Bali, Indonesia (Oct. 23-27, 2000); J.Bohnsack et al., A Rationale
for Minimum 20% No-Take Reef Protection, presented at the Ninth International Coral Reef Symposium, Bali,
Indonesia (Oct. 23-27, 2000); W.F. Figueira, Source/Sink Population Structure of Coral Reef Fish: the
Importance of Patch Quality Versus Patch Location and Implications for Management, presented at the Ninth
International Coral Reef Symposium, Bali, Indonesia (Oct. 23-27, 2000); C.M. Roberts, Biophysical Design of
Marine Protected Areas, presented at the Ninth International Coral Reef Symposium, Bali, Indonesia (Oct. 2327, 2000)).
259. MASCIA, supra note 248, at 5 (citing J.Bohnsack et al., A Rationale for Minimum 20% No-Take
Reef Protection, presented at the Ninth International Coral Reef Symposium, Bali, Indonesia (Oct. 23-27,
2000); C.M. Roberts, Biophysical Design of Marine Protected Areas, presented at the Ninth International Coral
Reef Symposium, Bali, Indonesia (Oct. 23-27, 2000)).
260. MASCIA, supra note 248 (citing T. Agardy, Site Selection Criteria and Constraints .for MPAs,
presented at the Ninth International Coral Reef Symposium, Bali, Indonesia (Oct. 23-27, 2000); J.Bohnsack et
al., A Rationale for Minimum 20% No-Take Reef Protection, presented at the Ninth International Coral Reef
Symposium, Bali, Indonesia (Oct. 23-27, 2000); C.M. Roberts, Biophysical Design of Marine Protected Areas,
presented at the Ninth International Coral Reef Symposium, Bali, Indonesia (Oct. 23-27, 2000)).
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fisheries, "whereas larger MPAs provide more regional benefits through larval
production and recruitment." 26 Nevertheless, in many instances the effectiveness
of such MPAs bore little relation to how large they were.262 Instead, the scientists
stressed the importance of zoning "as a tool to accommodate the interests of
different user groups and to satisfy the conservation requirements of different
habitats.

*,,63

Currently, however, coral reef MPAs are not well-linked biologically, indicating
that they function "as relatively independent units [rather] than interdependent
th MPA system approach
ecological systems. ,,264 Thus, the
is not (yet) a reality for
coral reefs. Moreover, should a nation attempt to establish a coral-reef-related
MPA network, it will have to be dense-many MPAs located close to one
265
another-to be effective.

3.

CoralReef MPAs and Tourism

Coral reef-related MPAs and marine reserves have often been successful not
only because the MPA improves coral reef fisheries, but also because coral reefs
often provide an almost-immediate economic replacement for any fishing
curtailed by the creation of the MPA: tourism.2 66
Well-managed marine reserves allow recreational visitors a glimpse of
phenomenal diversity. Biodiversity inside reserves can be as much as
[twenty] percent higher than in exploited areas. This presents divers and
snorkelers with a spectacular chance of seeing rare species. Because
fishing is prohibited, fish in reserves may be less wary of humans and
more approachable by photographers. Without disturbance to the seafloor,
corals and anemones grow into colorful underwater landscapes.... [C]oral
reefs... support different suites of species, from the microscopic
organisms at the bottom of the food chain to marine mammals and sharks.

261. MASCIA, supra note 248 (citing C. M. Roberts, Biophysical Design of Marine Protected Areas,
presented at the Ninth International Coral Reef Symposium, Bali, Indonesia (Oct. 23-27, 2000)).
262. Id. at 1.
263. Id. at 7 (citing T. Dobrzynski & B. Nicholson, An Evaluation of the Short-term Socio-economic
Impacts of Marine Reserves on User Groups in Key West, Florida, presented at the Ninth International Coral

Reef Symposium, Bali, Indonesia (Oct. 23-27, 2000)).
264. Id. at 1.
265. Id. at 6.
266. In general, "[tiourism is often the sector that can produce the greatest commercial added value to an
MPA in the long term. Often too it will be the first to benefit from the establishment of the MPA. Therefore, it
should be atthe heart of the plan for the MPA." GUIDELINES FOR MAS, supra note 70, at 23. See also
ROBERTS & HAWKINS, supra note 1,at 63-65 (discussing the tourism potential of marine reserves and citing
many coral reef examples).
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Marine reserves protect these habitats in a way that piecemeal regulations
cannot.267
In the communities near existing coral reef MPAs, many fishers have shifted
occupations to participate in the tourism industry, using their boats to ferry
tourists or acting as recreational fishing or diving guides. 268 Tourism values,
especially for tourism based on non-extractive diving and snorkeling, are thus
often a direct comparator to fisheries values in debates over establishing coral
reef marine reserves.
Saba Island in the eastern Caribbean provides a good example of the
potential economic benefits from coral reef MPAs. Saba is a small volcanic
island surrounded by coral reefs. 2 69 Beginning in 1984, Saba began to plan for

270
and implement a marine park that would surround the entire island. Fishing
controversy was minimal because "modem intensive fishing has never developed
on the island" and "fishing had [already] become a predominantly part-time
activity. ,27 The marine park is governed by "a fully zoned management plan,"
and "[t]he principal objective of the marine park was to maintain a healthy
272
marine environment to attract tourists and boost the islands [sic] economy."
"[N]o-take zones [are] an integral part of the management plan. They were set up
to enhance the numbers and size of fish on the reefs, primarily for the benefit of
"has
divers., 273 A non-governmental organization runs the marine park, which
27 4
park.,
marine
self-funding
first
[sic]
worlds
the
the distinction of being
Monitoring in the Saba Marine Park indicates that the marine reserves have
been successful. "[T]here has been a rapid build up of fish biomass inside no-take
zones," especially with respect to snappers and groupers, "two [fish] families
which are particularly vulnerable to over-fishing ....275

A second effect on the fish communities has been an increase in
biodiversity in both no-take and fishing areas, due to increases in the
abundances of fish throughout the whole marine park. Tourism

267. WING, supra note 33, at 20 (citations omitted); see also ROBERTS & HAWKINS, supra note 1,at 6
("Tourists flock to dive and snorkel in fully-protected reserves, attracted by the prospect of seeing marine life at
its best.").
268. ROBERTS & HAWKINS, supra note 1,at 38-39.
269. World Wildlife Fund, Fully-ProtectedMarine Reserves, Saba Marine Park, Netherlands Antilles,
at http://www.panda.org/resources/publications/water/mpreserves/marsaba.htm (last visited Mar. 14, 2003)
(copy on file with the McGeorgeLaw Review).
270. Id.
271. Id. "Most of [the remaining fishing] is for open water fish caught by trolling with hook and line,
well offshore of the coral reefs." Id.
272. Id.
273. Id.
274. Id.
275. Id.
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development on Saba has led27 6to an easing of fishing pressure in areas
outside the no-take zones too.
Moreover, despite a forty-two percent increase in diving, "coral cover in the park
held steady, unlike many parts of the Caribbean where it declined during this
period. 277 Damage from divers is actually decreasing, probably as a result of a
mooring buoy system to replace anchoring and pervasive programs to educate
divers.278
Uncontrolled tourism, however, can be as damaging to coral reef ecosystems
as fishing. "Corals are easily damaged by people walking on them or kicking
sand onto them.
,,279 Moreover,
[a]mongst marine ecosystems, coral reefs are particularly susceptible to
the impacts of tourism and such effects can be very wide ranging. For
example, sediment released during hotel construction can smother and
kill corals, as can algal growth boosted by nutrient input from tourist
sewage facilities. Boats carrying tourists out to the reef can cause serious
damage if they drop anchor. In only a short time, careless anchoring can
devastate a reef that may contain corals which are hundreds of years old.
Tourists themselves can also do considerable damage by breaking corals
whilst diving and snorkelling [sic]. Apart from making the reef less
attractive, such damage may encourage the spread of coral diseases by
providing lesions through which infection can occur.28 °
While Saba demonstrates that managers can successfully regulate these
threats, not all coral reef MPAs have properly balanced tourism and reef
protection. For example, Hanauma Bay in Hawaii has been a protected area since
1967, when it was designated as Hawaii's first Marine Life Conservation
District. 28 1 This marine reserve contains "[a] long coral reef [that] starts within
wading distance of the beach, and more than [three hundred] species of fish swim
through the corals., 282 Located near Honolulu, the MPA "attracts a million
people each year." 283 "A survey done in 1992 found the park had [twenty-seven]
percent more fish than nearby unprotected areas and twice as much coral cover.
Because of the park's protected status, it developed a reputation for being one of
the best places to see rare species of Hawaiian fish. 284 Nevertheless, reefs at the
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WING, supra note 33, at 16.
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bay started to suffer from the number of people who visited the bay, and park
managers acted to limit access, improve sewage treatment, ban fish feeding, and
institute small parking and entry fees, which pay for management and education
programs. 285
Some coral reef-related MPAs have been established in response to
damaging tourism, particularly when tourism and fishing begin to conflict. In
1995, for example, the government of St. Lucia in the Caribbean established the
Soufrire Marine Management Area (SMMA) with "two key objectives: (1) to
rebuild fish stocks and restore fishery productivity, and (2) to separate conflicting
activities" on its coral reefs. 286 No-take "reserves cover roughly [thirty-five
percent] of the ... coral reef habitat [within] the SMMA. ' ,287 Despite the
SMMA's relatively short existence, it has experienced success in meeting both
goals. "After only three years of protection, the biomass of commercially
important fish in no-take areas has tripled compared to what it was before the
SMMA was established. Most importantly, it has doubled in adjacent fishing
areas." 288 The "no-take zones are becoming increasingly popular with divers and
snorkelers," and "[o]ne of the most immediate successes of Soufrire's management
plan has been the reduced conflict between tourists and fishers. 8 9
Belize similarly established the Hol Chan Marine Reserve near Ambergris
Caye on the northern section of its barrier reef in recognition of coral reef
ecosystem problems.
Overfishing had seriously depleted valuable conch and lobster fisheries,
and caused the disappearance of several species of large, easily caught
fish. Mangroves were being cleared for development and increasing
numbers of tourists were starting to have visible impacts on the reef, for
example by breaking corals and collecting marine curios.290
The zoned reserve protects not only coral reef but also seagrass and mangrove
habitats, and its fully protected zone centers "around a channel that connects the
lagoon with the outer reef," a bottleneck for fish that had become popular with
both divers and fishers.2 9' Improvement in the channel was almost immediate as
large animals like grouper migrated into the site, and now "'[w]alls' of fish

285.
286.

Id. at 16 (citations omitted).
World Wildlife Fund, Fully-Protected Marine Reserves, Soufrire Marine Management Area, St.

Lucia, at http://www.panda.org/resources/publications/water/mpreserves/mar-souf.htm (last visited Mar. 14,

2003) (copy on file with the McGeorge Law Review).
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(copy on file with the McGeorge Law Review).
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can.., be found inside the fully-protected zone. In the channel itself, fish
schools are so dense that they literally obscure the reef."292 The site "now attracts
over thirty-five thousand visitors a year," and "[m]any local people... have
given up fishing to take tourists snorkeling and scuba diving... further
reduc[ing] pressure on reef fisheries.', 293 As in Hanauma Bay, however, Belize
now needs to protect the reef from these tourists. Boats overcrowd the small Hol
Chan reserve, especially in the popular channel, and tourists have "broken and
abraded" many corals. 294 Belize has responded by increasing tourist education

and by 5establishing other marine reserves that relieve the tourist pressure on Hol
Chan.

29

Thus, while non-extractive tourism can give countries reasons to protect
coral reef ecosystems from fishing-and supply the political clout for doing sotourism is not always an easy substitute for fishing in preserving the biodiversity
and ecosystem function of the coral reef. Nevertheless, diving- and snorkelingbased ecotourism, when properly managed, is an economic use of coral reef
ecosystems that is much more likely to preserve those ecosystems than continued
commercial and recreational fishing.
V. MARINE PROTECTED AREAS AND RESERVES IN THE UNITED STATES

A.

The TraditionalU.S. Regulatory Regime for the Oceans

The United States controls vast stretches of ocean. Indeed, it "controls the
waters stretching out to [two hundred] nautical miles from its shores, a marine
expanse as large as the total land area of all [fifty] states. ' 296 However, the United
States is not a signatory to the UNCLOS ILI agreement. 297 Instead, the United
States has claimed zones nearly identical to those established under UNCLOS III
through presidential proclamation. In 1983 and 1988, respectively, President
Reagan proclaimed a two-hundred-mile EEZ 298 and a twelve-mile territorial sea
for the United States.2 99 President Clinton added a contiguous zone extending to
twenty-four miles in 1999. 3oo As a result, the United States has more or less
adopted the UNCLOS III scheme of geographic division in ocean regulation.

292.
293.
294.
295.

Id.
Id.
Id.
Id.

296.

NRDC, supra note 93.

297.

See UNITED NATIONS, STATUS OF THE UNITED NATIONS CONVENTION ON THE LAW OF THE SEA 10

(May 30, 2002) (listing the United States as a non-signatory).
298. Exclusive Economic Zone of the United States of America, Proclamation No. 5030, 48 Fed. Reg.
10,605 (Mar. 10, 1983).

299.
1988).
300.

Territorial Sea of the United States of America, Proclamation No. 5928, 54 Fed. Reg. 777 (Dec. 27,
Contiguous Zone of the United States, Proclamation No. 7219, 64 Fed. Reg. 48,701 (Aug. 2, 1999).
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The outer 197 miles of the United States's EEZ are generally federal waters.
However, under the Federal Submerged Lands Act of 1953,3 °1 coastal states
received title to the lands beneath coastal waters at least three miles out to sea.30 2
Title to the submerged lands gives states regulatory control over the coastal
waters above those lands, 30 3 although their regulatory control is subject to the
federal government's regulation for "commerce, navigation, national defense,
and international affairs .... ,304 Thus, the Submerged Lands Act creates
jurisdictional issues in marine ecosystem protection.
Protecting marine ecosystems, however, is intimately tied to the country's
well-being because the United States's marine resources are some of the richest
in the world.3 °5
The nation's ocean and coastal habitats support some of the most
valuable and diverse biological resources on the planet, including [sixtysix percent] of all U.S. commercial and recreational fish and shellfish,
[forty-five percent] of all protected species, [fifty percent] of nongame
migratory birds, [thirty percent] of migratory waterfowl, and thousands
of other species. These habitats also provide important services,
including flood control, water filtration and30 6storage, storm protection,
food production, and recreation and tourism.
As Americans pursue the commercial value of the seas, they subject the
United States's oceans to heavy use-for navigation, recreation, fishing, mining,
oil and gas extraction, and waste disposal. U.S. foreign trade in goods over the
seas is expected to reach $5 trillion in value and 1.7 billion metric tons of cargo
by 20 10,307 with "50 [percent] of waterborne cargo contain[ing] hazardous
materials." 30 8 "Coastal tourism and recreation.., account for 85 [percent]" of the
$700 billion that the tourist industry generates annually, 30 9 "and approximately
3,600 people move to the coast every day.",3 10 As for fisheries, "[w]aters under
U.S. jurisdiction contain more than one-fifth of the world's most productive

301.

43 U.S.C. §§ 1301-1303, 1311-1315 (2000).

302. Id. § 1301(a)(2). States with historical claims to more ocean territory were also free to press those
claims against the Federal Government. Id. §§ 1301 (a)(2), 1312.
303. Id. § 1311 (a)(2).
304. Id. § 1314(a).
305. Agardy 1,supra note 28, at 1. See also NRDC, supra note 93 (stating that
[b]ecause the United States stretches across latitudes from the arctic to the tropics, our oceans
contain a greater amount of diversity than almost any other nation. We have Alaskan bays
filled with sea lions and salmon, delicate coral reefs that ring the Hawaiian islands, and rocky
New England tidepools teaming with shellfish.).
306.

TURNING TO THE SEA, supra note 215, at 46.

307.

308.
309.

Id. at 8.
Id. at 10.
Id. at 12.

310.

Id. at 14.
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marine areas, 311 and the United States is one of ten countries worldwide that
"account for [seventy percent] of total global production. 3 1 2 However, "[thirtythree percent] of federally managed fish stocks are overfished, and it will take ten
years or more before some fisheries fully recover and become commercially
viable and sustainable." 313 Offshore sources "contribut[e] [twenty-two percent] of
domestic oil and [twenty-seven percent] of natural gas production,"
raising
3 14
government.
federal
the
for
year
per
dollars
billion
four
of
revenues
Attempts to reduce the use of these "public waters" usually generate
considerable opposition from the users. "[S]ome users have a strong perception
of a special standing, and a few even believe that they actually own the resources
and have a greater right to them because of some long-standing tradition of use,
or a familial legacy.,, 31 5 Traditionally, these stakeholders-such as fishers-have
been far more vocal in the formulation of United States ocean policy than the
general public, 316 and a resulting bias in favor of use, rather than either
preservation or restoration, pervades American ocean policy and law.3 17
"Currently, less than one hundredth of one percent of U.S. waters are fully closed
to oil drilling, mining, fishing, or other extractive industries. 31 8
This bias toward use also results from a perception that the oceans are
inexhaustible, resulting in a corollary perception that human regulation would
either be unnecessary or ineffectual. 3 19 As one commentator has noted,
[u]ntil recently, the approach to management of marine resources was
minimalist, owing in large part to the perception of oceans as "vast and
limitless"-a perception that has perhaps been contributed to by the
apparent hesitancy of ocean and coastal managers to embrace a "public
waters" management perspective like that of their counterparts on
land.32°
Marine ecosystem and biodiversity protection is also complicated in the
United States by the number of regulating entities potentially involved. States are
generally the dominant regulatory authority in the first three miles of ocean,

311. Id. at
312. Id. at
313. Id. at
314. Id. at
315.

316.
317.

16.
18.
16.
24.

Barr & Lindholm, supra note 10, at 79.

See id. at 79-80.
"It's been a very slow process by which reality has sunk in about the need to conserve the fish."
FISHING GROUNDS, supra note 6, at 32. See also id. at 24-28 (describing the expansion bias of U.S, fisheries);
WOODARD, supra note 3, at 235-240 (describing the rapacious nature of industrial-scale fisheries).
318. NRDC, supra note 93.
319. Wilder, supra note 23, at 1-2; Craig, supra note 13, at 227-28.
320. Barr & Lindholm, supra note 10, at 80; see also Agardy 1, sutpra note 28, at I (noting that, given
the richness of the United States's oceans, "[i]t is paradoxical, then, that the United States has done virtually
nothing to conserve this great natural resource or to actively stem the decline of the oceans' health.").
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while at the federal level, ocean regulators include NOAA, the Department of the
Interior, the National Marine Fisheries Service (NMFS), the U.S. Fish & Wildlife
Service (FWS), the Environmental Protection Agency (EPA), the Coast Guard,
and the U.S. Navy. 32 1 "The problem is that these322entities do little to protect
marine biodiversity and they rarely work together."
Moreover, the current U.S. regulatory scheme for the ocean creates a system
that regulates on a species-by-species, a resource-by-resource, and an activity-byactivity basis. 323 Specifically, the United States has generally focused on
commercial and recreational fishing in its attempts to regulate the ocean, and
"[t]he interests of fishers have dominated discussions of how to manage the sea;
hence, zoning issues often center on fishery regulations. 324 However, other
groups are now also beginning to assert an interest in the sea, including not only
conservation
groups but also "scuba diving groups, animal rights groups, and
' 325
scientists.
Despite the new interest and demands of other groups, however, "there is no
U.S. law directly aimed at protecting marine biodiversity. 3 26 Various authorsboth scientific and legal-have argued that the United States needs a new ocean
policy that will take a more ecosystem-based approach to managing its ocean
territories. 327 Their arguments have become politically viable as the degradation
of the United States's marine resources has become increasingly obvious.
B. Degradationof the Ocean in the United States
It has become quite clear that the ocean is not unlimited, that the "paradigm
of inexhaustibility" is false, and that heavy use of the ocean has degraded the
quality of the United States's marine territories and resources. Thus,
[f]isheries are crashing as more boats chase increasingly fewer fish. Oil
spills and sewage pollute the beaches. Heavy trawl fishing gear scrapes
the ocean floor bare, disturbing underwater wildlife. Corals are shattered
by boat anchors or die from disease and pollution. Last year, scientists
working with the American Fisheries Society identified [eighty-two]
marine fishes at risk of becoming extinct in the near future. Years of

321. Wilder, supranote 23, at 2; Craig, supra note 13, at 233-53.
322. Wilder, supra note 23, at 2.
323. Craig, supra note 13, at 247-53; see also Wilder, supra note 23, at 2 ("At fault is the decades-old
framework that the state and federal powers use to regulate the sea. It consists of fragmented, isolated policies
that operate at confused cross-purposes. The United States must develop a new integrated framework-a
comprehensive strategy-for protecting marine biodiversity.").
324.

MPAs: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supranote 17, at 119.

325.
326.
327.

Id.
Wilder, supra note 23, at 5.
See Craig, supranote 13, at 251-55; Wilder, supra note 23, at 4-11.
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treating the ocean as the last frontier-inexhaustible
and open [twenty328
four] hours a day-have taken their toll.

"[S]igns of trouble are everywhere," ranging from the collapse of fish stocks on
the Georges Bank in the northeast, to increasingly frequent "toxic blooms of
algae [that] disrupt the food chain and affect human health," to coral bleaching
and other degradation of Florida's barrier reef, to a "dead zone" the size of New
Jersey in the Gulf of Mexico, to disruption of the kelp forests off California, to
endangered salmon in the Pacific Northwest, to declines in animal and bird
329
populations in Alaska, to increasingly frequent beach closures nationwide.
Overall,
the U.S. national marine heritage is gravely threatened. The damage goes
on largely unnoticed because it takes place beneath the deceptively
unchanging blanket of the ocean's surface. The marine environment is
rapidly undergoing change at the hands of humans, revealing the notion of
vast and limitless oceans as folly. Human degradation takes many forms
and results from many activities, such as overfishing, filling of wetlands,
coastal deforestation, the runoff of land-based fertilizers, and the discharge
of pollution and sediment from rivers,
almost all of which goes on
330
unchecked. Out of sight, out of mind.
However, as these lists of problems suggest, official explanations of marine
degradation within the United States tend to de-emphasize overfishing, rendering
overfishing only one of many equally important causes. For example, Secretary
of the Navy Richard Danzig and Secretary of Commerce William M. Daley
noted in a 1999 report to President Clinton that the oceans "cannot provide
unlimited fish to feed the growing populations of the world, nor can they absorb
unlimited wastes from human activities,', 33' placing overfishing and pollution on

an even footing. Another report to Congress noted that "[m]arine resource uses
332
generally increase in number and intensity as one approaches the coast,'
suggesting that coastal population pressures are the primary cause of ocean
degradation.
Other writers have also emphasized coastal populations and land-based
activities as the causes of the United States's oceans' degradation, pointing out
that, currently, "more than half the U.S. population lives within [fifty] miles of the

328.

WING, supra note 33, at I (citing J.A. Musick et al., Marine, Estuarine and Diadromous Fish

Stocks At Risk of Extinction in North America (Exclusive of PacificSalmonidy), FISHERIES 6-30 (2000)).
329. Agardy I, supranote 28, at 1-2.
330. Id,
at1.
331. TURNING TO THE SEA, supra note 215, at 3. To emphasize the point, fishery issues were the fifth
and sixth topics the Secretaries discussed in a list of nine topics of concern, proceeded by marine transportation,
safe navigation, coastal tourism, and coastal communities. Id.at 7-25.
332. ZINN & BUCK, supranote 22, at I.
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coastline, and much of the resulting pollution from those communities spills into
the seas" 333 and that coastal residents "alter marine ecosystems" in "myriad
3 34

ways."

Perhaps the most ubiquitous and insidious is the conversion of coastal
habitat: the filling in of wetlands, urbanization of the coastline,
transformation of natural harbors into ports, and siting of industrial
centers on coastal land. Such development eliminates or pollutes the
ocean's ecologically most important areas: estuaries and wetlands that
serve as natural nurseries, feeding areas, and buffers for maintaining
balance between salt and fresh water. A recent and alarming trend has
been the conversion of such critical habitats for aquaculture operations,
in which overall biodiversity is undermined to maximize production of a
single species.335
Moreover, "[l]and-based sources of fertilizers, pesticides, sewage, heavy metals,
hydrocarbons, and debris enter watersheds and eventually find their way to
coastal waters., 336 The result is often eutrophication-"the depletion of oxygen
from the water"-"which in turn spurs algal blooms and kills fish., 337 Marine
areas off most large coastal cities in the United States experience eutrophication
problems; the most notorious problems have been "in the Chesapeake Bay, North
Carolina's Pamlico Sound, Santa Monica Bay, and.., the Gulf of Mexico."338
While such multi-causal statements are accurate so far as they go, they
assume fishing is on par with-or even less important than-other sources of'
marine ecosystem stress and thus serve to preserve fishing interests even when
ecosystem protection is the alleged goal. American law and regulatory policy
thus undermine the primacy that scientists place on overfishing in degrading
marine ecosystems-and do so within a regulatory structure that can make
comprehensive protections for marine ecosystems jurisdictionally difficult to
establish. Nevertheless, MPAs serving a variety of purposes do exist in the
United States, indicating that these jurisdictional and policy hurdles are not
impossible to overcome.

333.
334.
335.
336.
337.
338.

NRDC, supra note 93.
Agardy 1,supra note 28, at 5.
Id.
Id.
Id.
Id.
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C. MPAs in the United States
1. A BriefHistory of United States MPAs
A variety of MPAs have existed in the United States for a number of years.
"In the 1920s, increased interest in marine sciences led to the establishment of
small scientific research reserves," such as the Friday Harbor Laboratory in
Washington. 339 States took an early lead in establishing MPAs, including the
Point Lobos Marine Preserve in California (1960), the John Pennecamp Coral
Reef State Park in Florida (1960), and the Hanauma Bay and Kealakekua Bay
Marine Life Conservation Districts in Hawaii (1967).34 o
After 1970, however, the federal government played an increasing role in
establishing MPAs, although it did so through a variety of agencies and
programs. 34 1 Federal MPAs and marine reserves have been established as
national parks, national wildlife areas, national monuments, and national marine
sanctuaries.34 2 Through the national park system, administered by the National
Park Service pursuant to the National Parks Organic Act, 343 Congress has
established 201 national parks in coastal areas, "30 [to] 40 of which have
significant marine areas as a component." 344 NOAA's National Ocean Service
(NOS) administers the National Estuarine Research Reserve program, a hybrid
345
federal-state program established under the Coastal Zone Management Act
whereby the federal government funds and coordinates reserve sites that the
coastal states designate and protect through state law. 346 Twenty-five National
Estuarine Research Reserves have been established under this program.347
Working under a variety of laws, 348 the Department of the Interior and the FWS
have been supervising since the 1890s "[h]undreds of coastal and marine national
wildlife refuges (NWRs)" across the country. 349 Although their purpose is
national security, military bases occasionally extend offshore, creating de facto
MPAs like the Kaneohe Bay Marine Air Force Base in Hawaii and the Merritt
Island National Wildlife Refuge in Florida, which restricts access to the Kennedy

339.

MPAs: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supranote 17, at 151.

340.
341.

Id.
Id.; see also ZINN & BUCK, supra note 22, at 2-3; Brax, supra note 91, at 77-80 (discussing the

fragmentation of MPA regulation in the United States).
342.

MPAs: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra note 17, at 151.

343.

16 U.S.C. §§ 1-4 (2000).

344.

MPAs: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra note 17, at 154.
16 U.S.C. §§ 1451-1465 (2000).
MPAS: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra note 17, at 160-61.

345.
346.

347. Id. at 161.
348. E.g., National Wildlife Refuge System Act, 16 U.S.C. § 668dd (2000); Wilderness Act, 16 U.S.C.
§§ 1131-1136(2000).
349.

MPAs: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra note 17, at 161.
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Space Center. 350 Finally, NMFS has the authority to protect marine habitats
critical to protected species under both the Marine Mammal Protection Act of
1972351 and the Endangered Species Act of 1973.352
Marine areas can receive federal legal protection in less direct ways as well.
For example, "[t]he U.S. Forest Service (USFS) manages vast areas of public
353
land adjacent to marine waters, primarily in southeast Alaska and California.
While USFS generally lacks jurisdiction directly over the water itself, it 354
often
regulates activities such as boating and logging that can affect water quality.
Despite this variety in federal MPA creation, Title III of the Marine
Protection, Research, and Sanctuaries Act of 1972, 355 also known as the National
Marine Sanctuaries Act, represents the clearest congressional statement of the
United States's MPA policy, and it is thus worth focusing on that statute.356 The
primary purposes of the Act are "to identify and designate as national marine
sanctuaries areas of the marine environment which are of special national
significance" and "to provide authority for comprehensive and coordinated
conservation and management of these marine areas, and activities affecting
357
them, in a manner which complements existing regulatory authorities.,
Moreover, the Act makes it illegal to "destroy, cause the loss of, or injure any
sanctuary resource managed under law or regulations for that sanctuary" or to
trade in sanctuary resources illegally taken. 358 The Act embodies not only
Congress's first attempt at ocean-specific, place-based, and ecosystem-based
conservation, 359 but also its first recognition that resource-specific and speciesspecific regulation may not be sufficient to protect marine ecosystems.360

350.

Id. at 166.

351.

16 U.S.C. §§ 1361-1407 (2000).

352. 16 U.S.C. §§ 1531-1543 (2000); see MPAs: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra
note 17, at 166, 169 (discussing NMFS's use of these authorities in an MPA context).
353. MPAS: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra note 17, at 165.

354.

Id. at 166.

355.

16 U.S.C. §§ 1431-1434(2000).

356. See Brax, supra note 91, at 81-90 (discussing the National Marine Sanctuaries Act); see also
Matthew Chapman, Note, The Northwestern Hawaiian Islands Coral Reef Ecosystem Reserve: Ephemeral
Protection, 29 ECOLOGY L.Q. 347, 366-69 (2002) (copy on file with the MeGeorge Law Review) (discussing
the National Marine Sanctuaries Act); Protecting Coral Reeft, supra note 185, at 510-14 (discussing the
National Marine Sanctuaries Act).

357. 16 U.S.C. §§ 1431(b)(1), (2).
358. Id. §§ 1436(1), (2). The Act defines "sanctuary resource" to be "any living or nonliving resource of
a national marine sanctuary that contributes to the conservation, recreational, ecological, historical, educational,
cultural, archeological, scientific[,] or aesthetic value of the sanctuary." Id. § 1432(8).
359. See, e.g., id. § 1433(b)(l)(A) (listing as one factor in sanctuary designation "the area's natural
resource and ecological qualities, including its contribution to biological productivity, maintenance of
ecosystem structure, maintenance of ecologically or commercially important or threatened species or species
assemblages, maintenance of critical habitat of endangered species, and the biogeographic representation of the
site").
360.

See id. § 143 l(a)(3) (finding that "while the need to control the effects of particular activities has

led to enactment of resource-specific legislation, these laws cannot in all cases provide a coordinated and
comprehensive approach to the conservation and management of special areas of the marine environment").
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Thirteen national marine sanctuaries have been established,3 61 and a
fourteenth is in progress. 362 Nevertheless, national marine sanctuaries are hardly
marine reserves.
A National Marine Sanctuary sounds like a marine reserve, but the
Sanctuaries Act itself offers sites very little protection. Each sanctuary
operates under a different series of rules. Most, but not all, sanctuaries
prohibit oil development. Beyond that prohibition almost anything goes.
Sanctuaries are dredged, trawled, mowed for kelp, crisscrossed with oil
pipelines and fiber-optic cables, and swept through with fishing nets.363
The National Marine Sanctuaries Act, in fact, emphatically encourages multiple
use of sites designated as marine sanctuaries.36 4 As a result, heavy cargo passes
through the Channel Islands National Marine Sanctuary off the coast of southern
California; oil drilling has been allowed in the Flower Garden Banks National
Marine Sanctuary in the Gulf of Mexico; personal watercraft like jet skis can
buzz sea lions in the Farallones National Marine Sanctuary near San Francisco;
and visitors can collect angelfish in the Florida Keys National Marine
Sanctuary. 365 "The nation's dozen National Marine Sanctuary sites aren't national
parks, where 'leave only footprints and take only pictures' is the dogma.
'Sanctuary' is something of a misnomer. 'Multipurpose areas' may be more like
366
it, with allowed uses varying considerably from sanctuary to sanctuary."'
Most relevant to this article, the National Marine Sanctuaries Act displays an
uneasy tension between ecosystem protection and fishing interests. Fishing is
often a source of controversy in national marine sanctuaries because "commercial
fishermen are concerned about being shut out of prime ocean waters, as they are

361. MPAs: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra note 17, at 156.
362. See NOAA, Northwestern Hawaiian Islands Coral Reef Ecosystem Reserve, at http://www.
hawaiireef.noaa.gov (last revised Jan. 23, 2003) (copy on file with the McGeorge Law Review) (providing a link
to information on the national marine sanctuary designation process).
363. WING, supra note 33, at 5; see also Agardy 1,supra note 28, at 3.
Then there are "marine sanctuaries," which one might think are quiet wilderness areas left to
nature. But in the United States, just the opposite is true. The [twelve] sanctuaries are places
bustling with sightseers, fishermen, divers, boaters, and entrepreneurs hawking souvenirs.
Elsewhere in the world, the term means a closed area.
Id.
364. See 16 U.S.C. § 143 1(b)(6) (2000) (indicating that national marine sanctuaries should "facilitate to
the extent compatible with the primary objective of resource protection, all public and private uses of the
resources of these marine areas not prohibited pursuant to other authorities").
365. Sally Deneen, Environmental News Network, Unsafe Sanctuaries: Protection Varies at America's
12 Marine Reserves, (Sept.-Oct. 1998), at http://www.emagazine/com/september-octoberI 998/0998curr sane.

html (last visited Mar. 31, 2003) (copy on file with the McGeorge Law Review). In 1998, however, President
Clinton permanently banned oil rigs in the national marine sanctuaries. Id.
366. Id.
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at many, but not all, sanctuaries. 36 7 The Act itself, however, gives fishing
interests many types of consideration, In deciding whether to designate a
sanctuary, for instance, the Secretary of Commerce (acting through NOAA) must
consider "the negative impacts produced by management restrictions on incomegenerating activities such as living and nonliving resources development" and
"the socioeconomic effects of sanctuary designation," 368 factors that tend to
preserve rather than curtail existing levels of fishing within the proposed marine
sanctuary. More specifically, the Secretary must also consider whether present
and potential commercial and recreational fishing "depend on maintenance of the
area's resources. ' 369 In addition, the-Secretary must consult with the House
Committee on Resources, the Senate Committee on Commerce, Science, and
370
Transportation, and the appropriate Regional Fishery Management Council(s).
Once the sanctuary designation process begins, the Regional Fishery
Management Council(s) must be given the opportunity to draft fishing
regulations for the sanctuary, which the Secretary must accept as proposed
regulations unless the regulations are inconsistent with the National Marine
Sanctuaries Act and/or the particular objectives of the sanctuary being
designated.3 7' Moreover, sanctuary designation cannot terminate any existing
"valid lease, permit, license, or right of subsistence use or of access, 372 and the
Secretary cannot require any kind of special-use permit for fishing activities.3 73
As if to emphasize the tension between fishing interests and any form of
marine ecosystem protection, Congress passed the Magnuson-Stevens Fishery
Conservation and Management Act 374 in the same year that it passed the National
Marine Sanctuaries Act. The Magnuson-Stevens Act is the primary federal
statute for managing fisheries in federal ocean waters. While Congress
recognized in the Act that "[a] national program for the conservation and
management of the fishery resources of the United States is necessary to prevent
overfishing, to rebuild overfished stocks, to insure conservation, to facilitate
long-term protection of essential fish habitats, and to realize the full potential of

367.

Id. See also ZINN & BUCK, supra note 22, at 2, noting that
[t]he most contentious topic often is fishing. Fishing presents complicated scientific and
economic questions, and those complications are amplified by the political strength of the
recreational or sports and commercial communities. Questions include: whether commercial
and recreational fishing should be treated differently; whether certain types of fishing that
either harvest too efficiently or have too many destructive aspects should be limited or
prohibited; and whether fishing should be limited to certain seasons or to a certain number of
participants.

Id.
368. 16 U.S.C. §§ 1433(b)(1), (H), (1) (2000).
369. Id. § 1433(b)(l)(C).
370. Id. §§ 1433(b)(2)(A), (D).
371. Id. § 1434(a)(5) (2000).
372. Id. § 1434(c)(1).
373. Id. § 1441(g) (2000).
374. 16 U.S.C. §§ 1801-1883 (2000); see MPAS: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra
note 17, at 151, 164-65.
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the Nation's fishery resources, 375 NOAA's, NMFS's and the regional fishery
management councils' implementation of the Act since 1972 has proven them
more concerned with allowing fishing than with conserving fishery stocks at
sustainable levels of take.376 Under the Act, NOAA and NMFS work with eight
regional Fishery Management Councils to establish fishery management plans
for fished stocks 377-but only when those stocks are recognized to be in
trouble. 378 The primary national standard for fisheries managed under the Act is
"optimum yield"-"[c]onservation and management measures shall prevent
overfishing while achieving, on a continuing basis, the optimum yield from each
fishery for the United States fishing industry." 379 As a practical matter, this
standard has promoted continued overfishing, and "[f]isheries management has
repeatedly mortgaged the future for short-term
gain, even while espousing a
' 380
devotion to maximizing sustainable yield.
Under the Magnuson-Stevens Act, NMFS and the eight regional Fishery
Management Councils can establish and manage various types of fishing zones in
the nation's EEZ, including no-take zones. 381 For example, NMFS/NOAA, the
South Atlantic Fishery Management Council, and the Gulf of Mexico Fishery
Management Council established a "habitat of particular concern" (HAPC) under
the Magnuson-Stevens Act to protect the ivory tree coral found there.382
Nevertheless, as in most of the world,383 fisheries interests in the United
States have opposed more extensive use of MPAs, especially use of marine
reserves.384 For example, national parks with marine areas that have attempted to
curtail fishing activities, such as the Glacier Bay National Monument in Alaska
and the Channel Islands National Park in California, "fac[ed] significant
opposition because fishing traditionally has been permitted within their
boundaries., 385 As a result, although the regional Fishery Management Councils

375. 16 U.S.C. § 1801(a)(6).
376. Craig, supra note 13, at 248-49; see also Brax, supra note 91, at 93-97 (discussing the failure of
fisheries regulation generally).
377. 16 U.S.C. §§ 1852(a), 1853.
378. See id. § 1802(29) (defining "overfished" as "a rate or level of fishing mortality that jeopardizes the
capacity of a fishery to produce the maximum sustainable yield on a continuing basis."), 1853(a)(l)(A)
(providing that measures shall betaken "when necessary and appropriate for the conservation and management
of the fishery").
379. Id. § 1851(a)(1).
380. Charles H. Peterson & Jane Lubchenco, Marine Ecosystem Services, in NATURE'S SERVICES:
SOCIETAL DEPENDENCE ON NATURAL ECOSYSTEMS 177,

178-79 (Gretchen C. Daily ed., 1997) (citation

omitted).
381. 16 U.S.C. § 1853(b)(2) (2000).
382. NOAA, What Is a Marine Protected Area? Experimental Oculina Research Reserve, at http://mpa.
gov/mpadescriptive/csobrr.html (last revised Apr. 5, 2002) [hereinafter Experimental Oculina] (copy on file
with the McGeorge Law Review).
383. See GUIDELINES FOR MPAS, supra note 70, at 22 ("It is often more difficult to show the benefits to
fishers from an MPA than it is to the tourism industry. Yet it is also most important: if an MPA fails and has to
be abandoned, lack of cooperation with the fisheries sector isoften a major reason.").
384. MPAs: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra note 17, at 15 1.
385. Id.
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can impose permanent closures on fishing under the Magnuson-Stevens Act,
"[c]omplete closures remain uncommon....
Thus, thirty years after Congress
struggled with both fisheries management and national marine sanctuaries, the
tension between fisheries interests and adequate protection for marine ecosystems
persists.
2. Recent Developments RegardingMPAs in the UnitedStates and the
Potential to Change U.S. Marine Regulation
As noted, a diverse group of entities-states, federal agencies, and othersestablish and manage MPAs in the United States.3 87 By 1998, a preliminary
inventory of the United States MPAs indicated that well over 1,000 such sites
existed, covering more than 150 million acres of ocean territory.388 Of these sites,
390 were federal sites, 736 were state sites, and 128 were controlled by
nongovernmental organizations, such as the Nature Conservancy.3 89
Research in existing United States MPAs supports the idea that MPAs-and
especially marine reserves-can preserve and restore marine biodiversity and
habitats. For example, an "accidental" marine reserve surrounding the Kennedy
Space Center in Florida-created in 1962 to "secure the [space] shuttle launch
site"--resulted in "a greater diversity of fish inside the Space Center closed area
than in the immediately adjacent fished areas ....

Seatrout, striped mullet, black

drum, and red drum-all popular gamefish-were both more numerous and
larger where they were protected. 39 ° More purposefully, the State of Washington
created the Edmonds Underwater Park just north of Seattle as a twenty-sevenacre marine reserve that "has prohibited the taking of any marine life since its
creation in 1970.,, 391 Surveys in 1993 and 1994 revealed dramatic differences

between the Park and nearby unprotected areas.
Many more copper rockfish and lingcod lived inside the park, in some
cases almost ten times as many fish as in the unprotected areas. Not only
did more fish live in the park, but also the fish were much larger, a fact
also true for another species, the quillback rockfish.39 2
Similarly, five years after three MPAs were established in the Georges Banks in
the Gulf of Maine in December 1994, "[r]esearchers found [fourteen] times more
scallops inside the closed areas than in open areas. Crabs, anemones, sea urchins,
386. ZINN & BUCK, supra note 22, at 3. However, "partial closures, which might limit gear used, amount
of fishing effort allowed, or time in which fishing is allowed, are becoming more common." Id.
387.

MPAs: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supranote 17, at 153.

388. Id. This statistic excluded fishery management areas. For a recent map of marine reserves in the
United States, see PALUMBI, supra note 81, at 3-4 fig. 1.
389. MPAS: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supranote 17 at 153, 170.
390. WING, supra note 33, at 17 (citation omitted).
391. Id.atll.
392.

Id. at 12 (citations omitted).
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and other 3invertebrates also returned, and yellowtail flounder have begun to
39
recover."
Interest in marine reserves, however, has been limited in the United States. In
general, "fishery managers have been slow to adopt marine reserves as standard
fishery management tools in part because of the misguided perception that
commercial and recreational fishing are at odds with no-fishing reserves. ' ,394 As a
result, "[r]elatively few MPAs in place in the United States qualify as marine
reserves" 395 leaving marine wilderness a relatively rare phenomenon. As of 1999,
all of the national marine sanctuaries together "cover[ed] far less than 1 percent
of U.S. waters," and "less than 0.1 percent of this area [was] actually designated
as no-take reserve or closed area., 396 Even in more protective states, such as
California, "no-take zones [made] up only 0.2 percent of state waters." 397 In
comparison, protected area status applies to about eighteen percent of the United
States's land territories. 398 Thus, "'[w]hile we don't hunt everywhere on land, we
' 399
fish just about everywhere in the ocean. 1,
In addition, until recently, the United States has shown little interest in a
comprehensive analysis of its MPAs or a comprehensive system of MPAs. No
overarching MPA legislation yet exists in the United States, 400 nor has there been
a comprehensive review of all MPAs within our ocean territories. 40 1 "The lack of
a systematic inventory is perhaps a telling commentary on the fragmented
approach to establishing MPAs in the United States., 40 2 Moreover, because
"MPAs have been instituted for many reasons using diverse authorities with
varying degrees of administrative support and limited funding for monitoring and
enforcement, ' 40 3 there is often only limited baseline and follow up information
with which to evaluate the MPAs' effectiveness. 0 4
In the face of increasing devastation of the United States's marine resources,
however, MPAs and marine reserves are emerging as a general strategy for

393. Id. at 15 (citation omitted).
394. Environmental News Network, Support Urgedfor Marine Reserves, (Aug. 25, 1999), at http://www.
enn.com/enn-news-archive/1999/08/082599/mreserves_5239.asp [hereinafter Support Urgedfor Marine Reserves]
(copy on file with the McGeorge Law Review).
395. MPAs: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra note 17, at 151 (citing NATIONAL
RESEARCH COUNCIL, SUSTAINING MARINE FISHERIES (1999)).

396. Agardy 1,supranote 28, at 2; see also Barr & Lindholm, supra note 10, at 77 (noting that of the 46
million square kilometers of ocean the United States controls, including its EEZ, only "a scant 0. 1% is currently
under federal protection.").
397. Agardy I, supra note 28, at 2; MPAS: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra note 17,
at 170.
398. Barr & Lindholm, supranote 10, at 77 (citation omitted).
399. Support Urged for Marine Reserves, supra note 394 (quoting Chris Dorsett, Fisheries Program
Director for the Gulf Restoration Network of New Orleans).
400. MPAS: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra note 17, at 151-52.
401. Id. at 152.
402. Id.
403.

Id.

404.

Id. at 153.
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preserving marine biodiversity and wilderness. 40 5 At the state level, several
coastal states have instituted MPA initiatives. For example, "[i]n 1999, the
California legislature passed the Marine Life Protection Act, which will launch
the establishment of a network of MPAs and the designation of no-take
reserves. ' 4°6 The purpose of the Act is "to improve the [S]tate's network of
407
marine reserves, expand ocean wilderness, and improve ocean management,
and it "requires the [S]tate to evaluate and improve its system of marine
protected areas and reserves. The State currently has 104 protected sites, some of
which overlap, and the actual level of protection varies widely from site to
site., 40 8 The reasons for setting aside particular sites and hence their management
goals also vary widely. 40 9 As a result, California's MPAs currently do not
constitute a coordinated MPA system, but rather an "uncoordinated designation
of sites result[ing] from overlapping, competing, and sometimes conflicting
agendas of the different management agencies. 41 0
Other states are also turning to MPAs and marine reserves in greater force.
Maine's Gulf of Maine Council on the Marine Environment investigated "the
potential of a MPAs program for the Gulf of Maine" in 1996.f' It concluded that,
although obstacles exist-including, prominently, objections from commercial
fishers 4 Z--"a program involving a series of MPAs could be of great benefit
to... protecting the natural and economic value of the most productive marine
resources in the world. 4 13 Under Hawaii's Regional Fishery Management Area
bill, the State will develop MPAs to restore marine life off the western coast of
the island of Hawaii, designating fishery reserves and prohibiting collecting in
thirty percent of the waters.41 4 In the mid-1990s, Washington and British
405. See Tundi Agardy, Key Steps Taken to Preserve the U.S. s Marine Heritage, ISSUES IN SCI. &
TECH. ONLINE I (Fall 2000), available at http://www.nap.edu/issues/17.1/update.htm [hereinafter Agardy II]
(copy on file with the McGeorge Law Review) (noting significant changes in the United States's marine
conservation policies since 1999 and emphasizing President Clinton's Executive Order "creating the framework
for a national system of marine protected areas"); MPAs: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra
note 17, at 174-76 (arguing that in the face of increasingly obvious marine crises, marine reserves and MPAs
should be implemented in the United States); World Wildlife Fund, Fully-Protected Marine Reserve, Dry
Tortugas Ecological Reserve, ProposalB, FloridaKeys National Marine Sanctuary, USA, at http://www.panda.
orglresourceslpublicationslwater/mpreserves/ecodrytorthtm (last visited Mar. 14, 2003) [hereinafter Dry
Tortugas Ecological Reserve] (copy on file with the McGeorge Law Review).
406. MPAS: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supranote 17, at 170 (citation omitted). For
a lengthier explanation of the Act and why the California Legislature passed it, see generallv OCEAN
CONSERVANCY & NATURAL RES. DEF. COUNCIL, A CITIZEN'S GUIDE TO THE MARINE LIFE PROTECTION ACT I 8 (2001), availableat http://www.nrdc.org (copy on file with the McGeorge Law Review).
407.

WING, supranote 33, at 2.

408.

Id. at 6.

409.
410.

Id.
MPAS: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supranote 17, at 107.
411. SAM BRODY, GULF OF MAINE COUNCIL ON THE MARINE ENVIRONMENT, MARINE PROTECTED
AREAS IN THE GULF OF MAINE: A SURVEY OF MARINE USERS & OTHER INTERESTED PARTIES 3 (Sept. 1996).
412.

Id. at 10.

413.
414.

Id. at 17.
MPAs: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supranote 17, at 170-71.
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Columbia formed "[t]he Washington Marine Protected Areas Work Group ...
with a goal of developing a common strategy for identifying and establishing a
network of MPA sites. 41 5 A 1998 study identified 102 existing MPAs in Puget
Sound alone, 4164160 of which are state parks.41 7 However, only one site prohibits
all taking of marine species.4 8 Washington is currently pursuing a better
understanding of these
MPAs in order to improve management and set goals for
4 19
system development.
At the federal level, the new interest in MPAs is being driven by President
Clinton's MPA Executive Order.420 President Clinton signed this order on May
26, 2000, 421 "creating the framework for a national system of marine protected
areas. '422 "The order calls for strengthening management of existing marine
protected areas, creating new protected areas that conserve a full range of
representative habitats in a systematic and strategic network, and preventing
harm to marine ecosystems by federally approved, conducted, or funded
activity. 4 23 While the future of this goal seemed uncertain after George W. Bush
became President in January 2001,424 the Bush Administration has since adopted
the Executive Order,4 25 and work on the national system of MPAs continues. 26
There is now an MPA Center in Washington, D.C., supported by the Institute for
MPA Science in Santa Cruz, California, and the Institute for MPA Training and
Technical Assistance in Charleston, South Carolina.42 7
The MPA Executive Order has the potential to significantly change not only
the United States's use of MPAs, but also the entire structure of U.S. marine

415.

Mike Murray, Executive Summary, in THE STATUS OF MARINE PROTECTED AREAS IN PUGET

SOUND 2 (Mar. 1998), available at http://www.wa.gov/pugeisound/shared/volumel/intro.html (copy on file
with the McGeorge Law Review).

416. Id. at 3.
417. Id.
at5.
418. Id.
at6.
419. ld.at9.
420. Exec. Order No. 13,158, 65 Fed. Reg. 34,909 (May 26, 2000).
421. Id.
422. Agardy II, supra note 405.
423. Id.
424. In January 2001, President Bush issued a general "Regulatory Review Plan," which delayed
implementation of the MPA Executive Order (and other last-minute Clinton initiatives). Regulatory Review
Plan, 60 Fed. Reg. 7,702, 7,702 (Jan. 24, 2001); see also ENVTL. PROT. AGENCY, OCEAN DISCHARGE CRITERIA:
REVISIONS TO THE OCEAN

DISCHARGE CRITERIA

REGULATIONS

1 (2001), available at http://www.

epa.gov/owow/oceans/protectingoceans/cwa403rule.pdf (copy on file with the McGeorge Law Review) (noting
that rules proposed to implement the MPA Executive Order had been delayed in response to the Regulatory
Review Plan).
425. Press Release, Donald L. Evans, Secretary of Commerce, Supplement to Exec. Order 13,158 (June
4, 2001), available at http://mpa.gov/frontmatter/sup2_evansstatement.html (copy on file with the McGeorge
Law Review).
426. See generally NOAA, Marine Protected Areas of the United States, at http://mpa.gov (last visited
Aug. 9, 2002) (the official web site regarding NOAA's work to implement the MPA Executive Order).
427. ZINN & BUCK, supra note 22, at 3.
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environmental policy. 42 8 MPAs work best when the implementing country makes
conservation the MPAs' primary goal and states that goal in legislation. 429 To date,

the United States does not have MPA legislation, and it divides its marine resource
regulation among a myriad of programs, many of which emphasize use rather than
conservation. Under the Oceans Act of 2000, however, the Commission on Ocean
Policy has been charged with reviewing the United States's current laws and

policies and to make recommendations for new laws and policies that will promote
sustainable use and increased productivity of the country's seas. 430 As a result, the
opportunity now exists for the Commission and Congress to write conservation and
MPAs into United States federal law.
Heavier reliance on MPAs and marine reserves could also change many policy

assumptions about the United States's oceans and how they should be regulated.
For example, because MPAs are publicly regulated areas of the ocean that balance
various uses, they encourage (or at least allow for) "a public waters perspective
equivalent to public lands stewardship of terrestrial protected areas." '43' Thus, in
federal waters, MPAs could promote the federal government's public trust
432
responsibilities to the citizenry as a whole rather than favoring user groups.
MPAs also embody a precautionary principle when they focus on preservation and

set areas of the sea at least partially out-of-bounds to extractive uses, which again
would work toward reversing the United States's current use-oriented marine
policy.
Most importantly, establishment of MPAs could move the United States from

a resource-by-resource and species-by-species marine regulatory focus, with
goals of promoting use, to an ecosystem focus with goals of promoting
preservation and restoration.43 3 If recent developments regarding coral reef MPAs

are any indication, however, the United States federal government is not yet
ready to resolve the tension between ecosystems and fisheries on a national scale,
although it may be willing to do so for particular ecosystems.

428. See MPAS: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra note 17, at 96 (discussing the lack
of fully-protected marine reserves in the United States and the Executive Order's potential to increase their
numbers).
429. GUIDELINES FOR MPAS, supra note 70, at 14.
430. See Robin Kundis Craig, Taking the Long View of Ocean Ecosystems: Historical Science, Marine
Restoration, and the Oceans Act of 2000, 29 ECOLOGY. L.Q. (forthcoming) (on file with the author), for an
expanded discussion of the Oceans Act of 2000 and the role of MPAs in United States marine law and policy.
431. Barr & Lindholm, supra note 10, at 80.
432. See MPAS: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra note 17, at 42 (discussing the
relationship of federal public trust responsibilities and MPA creation).
433. Agardy 1,supra note 28, at 5-6.
Trying to regulate each source individually is too complicated, politically tenuous, and ultimately
ineffective. Designing marine protected areas is the only comprehensive way to do it. Protected
areas work to mitigate against degradation simply because they define a region on the receiving
end of the threats .... People need a geographic zone to relate to a sense of place.
Id.
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D. MPAs and CoralReefs in the United States
1. The United States's Coral Reef Resources
Coral reefs are a significant component of U.S. marine resources. Over 90
percent of U.S. coral reefs, which cover a total of 6,500 square miles (or
approximately 4.2 million acres),434 are found in the United States's Western
Pacific island states and territories, such as Hawaii, Guam, and American
Samoa.435 The rest are "located off Florida, Texas[,] and U.S. islands in the
Caribbean."4 36
American fisheries are highly dependent on these coral reefs. NOAA, NMFS,
and the regional Fishery Management Councils established under the MagnusonStevens Act manage "over [five hundred] commercially valuable coral reef fishes
and invertebrate ... , including four candidate ESA species. ' 4 3 About half of all
federally-managed fisheries depend on coral reefs for at least part of their life
cycle, and the annual value of commercial coral reef fisheries in the United States
is approximately one hundred million dollars. 438 Reef-related recreational
fisheries are probably worth even more.439
Nevertheless, as with marine degradation generally, the United States has been
reluctant to emphasize the role of overfishing in damaging coral reef ecosystems.
Instead, official publications note that
coral reefs in the U.S. and around the world are quickly being destroyed
by a powerful combination of stresses, such as polluted runoff,
sedimentation, unsustainable fishing practices, collection and trade in
reef species, groundings and other damage caused by commercial and
recreational vessel traffic, diseases, marine debris, and climate change.44 °
Such statements thus figure fishing as one of many equally important stresses to
coral reefs.
Even when fishing-related damage is obvious, this under-emphasis occurs. For
example, scientists generally agree that "[m]ost of the Oculina [ivory tree] coral

434. U.S. Dep't of the Interior, Coral Reef Task Force, Protecting the Nation's Coral Reefs, at http://coral
reef.gov/doi.cfm (last visited Mar. 13, 2003) [hereinafter Protecting the Nation's Coral Reefs] (copy on file with
the McGeorge Law Review).
435. Why Are They in Peril?, supra note 189.
436. Id.
437. NOAA Coral Reefs, supra note 14 (citing P.G. Spurgeon, The Economic Valuation of Coral Reefs,
MARINE POLLUTION BULL. 1992, at 529-36; NOAA, OUR LIVING OCEANS: THE ECONOMIC VALUATION OF U.S.
FISHERIES (1996)).

438. Why Are They in Peril?, supra note 189; see also NOAA, A NATIONAL CORAL REEF ACTION
STRATEGY, supra note 203, at 7 (citing the same figures).
439.

Why Are They in Peril?, supra note 189.

440.

TURNING TO THE SEA, supra note 215, at 38.
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' 441
reefs of southeastern Florida have been reduced to rubble by trawling.
However, when NOAA decided to protect a deep water patch of ivory tree coral on
seamounts fifteen to thirty miles off the coast of Florida, it described the causes of
the coral's decline as follows:

Bottom trawling is believed to be the major reason for the coral's
destruction. But other factors may account for some of the dead coral.
For instance, episodic coral die-offs or extensive bioerosion may have
occurred. In addition, it is widely known that anti-submarine patrols
during World War II frequently and liberally employed underwater
explosives in their search for German U-boats off the coast of Florida.
Such activity may have adversely affected the benthic habitat.
Regardless of the causes for damage, many scientists believed the area
needed protection.44 2
Because of the coral reefs' importance to U.S. fisheries and their intrinsic
appeal, many of the MPAs in the United States already protect coral reefs. At the
federal level, for example, "[t]he South Atlantic and Gulf of Mexico Fishery
Management Councils have a reserve to protect coral habitat known to be
important to reef fish."" 3 Four of the existing thirteen National Marine
Sanctuaries-the Flower Garden Banks National Marine Sanctuary in the Gulf 445
of
Mexico, 444 the Hawaiian Islands Humpback Whale National Marine Sanctuary,

the Florida Keys National Marine Sanctuary,446 and the Fagatele Bay National
Marine Sanctuary in American Samoa 447-protect coral reefs, and the proposed
fourteenth sanctuary, currently known as the Northwestern Hawaiian Islands
Coral Reef Ecosystem Reserve, will protect a large coral reef ecosystem at the
441. MPAs: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra note 17, at 96 (citing K.M. SCANLON,
U.S. Dep't of the Interior, OCULINA BANK: GEOLOGY OF A DEEP-WATER CORAL REEF HABITAT OFF FLORIDA
(1998); U.S. Dep't of the Interior, C.C. Koenig et al., Protection ofFish Spawning Habitat for Conservation of
Warm-Temperate Reef Fish Fisheries of Shelf-edge Reefs of Florida, BULL. OF MARINE SCI., Spring 2002, at

593-616.
442.

Experimental Oculina, supra note 382.

443. MPAs: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra note 17, at 165.
444. NOAA, Flower Garden Banks National Marine Sanctuary: Introduction, at http://sanctuaries.
noaa.gov/oms/omsflower/omsflower.html (last revised Feb. 12, 2003) (copy on file with the McGeorge Law
Review).
445. Although the main purpose of this National Marine Sanctuary is "to protect humpback whales and
their habitat within the sanctuary," NOAA, Hawaiian Islands Humpback Whale: Introduction, at http://sanctuaries.

noaa.gov/oms/omshawaii/omshawaii.html (last revised Feb. 12, 2003) (copy on file with the McGeorge Law
Review), "[t]he sanctuary today protects 1,400 square miles of water in the Hawaiian Archipelago" off the islands
of Kauai, Maui, Hawaii, and Oahu, including their associated coral reefs. NOAA, Hawaiian Islands Humpback
Whale: Natural Setting, at http://sanctuaries.noaa.gov/oms/omshawaii/omshaw aiinatset.html (last revised Sept. 26,

2002) (copy on file with the McGeorge Law Review).
446.

See discussion infraPart V.B.

447.

"Fagatele is the only true tropical coral reef in the National Marine Sanctuaries Program." NOAA,

Fagatele Bay: Introduction, at http://sanctuaries.noaa.gov/oms/omsfagatele/omsfagatele.html
12, 2003) (copy on file with the McGeorge Law Review).

(last revised Feb.
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ecosystem level. 448 The U.S. Department of the Interior directly manages "about
3,600,000 acres of coral reefs and other submerged lands. 4 49 Within that
Department, the FWS "manages 13 National Wildlife Refuges that include
significant coral reefs," including 2.1 million acres in the Pacific and about
756,000 acres in South Florida and the Caribbean,450 while 10 parks that the
National Park Service oversees cover "almost 275,000 acres [of coral reef
habitat] (270,000 acres in the South Atlantic/Caribbean and 5,000 in the
Pacific). 4 5'
2. Executive Order No. 13,089 and the Coral Reef Task Force
Both the Executive Branch and Congress have acted specifically to protect
U.S. coral reefs. In 1998, President Clinton issued Executive Order No. 13,089
on Coral Reef Protection. 452 The purpose of the Order was "to preserve and
protect the biodiversity, health, heritage, and social and economic value of U.S.
coral reef ecosystems and the marine environment ...

The Order defines

"U.S. coral reef ecosystems" to be "those species, habitats, and other natural
resources associated with coral reefs in all maritime areas and zones subject to
the jurisdiction or control of the United States (e.g., Federal, State, territorial, or
commonwealth waters), including reef systems in the south Atlantic, Caribbean,
Gulf of Mexico, and Pacific Ocean. 454 The Order is thus comprehensive,
extending protection to coral reefs regardless of internal jurisdictional boundaries
or location of the reefs.
The Coral Reef Protection Executive Order makes federal agencies directly
responsible for protecting coral reefs. It requires that such agencies: "(a) identify
their actions that may affect U.S. coral reef ecosystems; (b) utilize their programs
and authorities to protect and enhance the conditions of such ecosystems; and (c)
to the extent permitted by law, ensure that any actions they authorize, fund, or
carry out will not degrade the conditions of such ecosystems. 455 Thus, federal
agencies are charged with both a negative duty to prevent harm and a positive

448.

See discussion infra Part VI.B.3.

449.

Protecting the Nation's Coral Reefs, supra note 434.
450. U.S. Dep't of the Interior, U.S. Coral Reef Task Force, U.S. Fish and Wildlife Service, at
http://coralreef.gov/fish.cfm (last visited Feb. 17, 2003) (copy on file with the McGeorge Law Review).
451. U.S. Dep't of the Interior, U.S. Coral Reef Task Force, National Park Service, at http://coral
reef.gov/nps.cfm (last visited Feb. 17, 2003) (copy on file with the McGeorge Law Review).

452. Coral Reef Protection, Executive Order No. 13,089, 63 Fed. Reg. 32,701 (June 11, 1998). For a
more thorough discussion of the 1998 Executive Order, the Coral Reef Task Force, and the contents of the
action plan, as well as the legal limitations of relying on Executive orders to provide lasting environmental
protection, see generally The Coral Reef Task Force, supra note 185.
453.

Coral Reef Protection, Executive Order No. 13,089, 63 Fed. Reg. 32,701 (June I1,1998).

454. Id. § I(a), 63 Fed. Reg. at 32,701.
455. Id. § 2(a), 63 Fed. Reg. at 32,701. Exceptions are allowed only in times of war, for purposes of
national security, during emergencies, or when human lives or vessels are threatened by weather or other acts of
God. Id. § 2(b), 63 Fed. Reg. at 32,701.
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duty to actually improve coral reef ecosystems. To aid in these efforts, the Order
also requires federal agencies to "research, monitor, manage, and restore affected
ecosystems" and to implement measures designed to, among other things,
"reduce[] impacts from pollution, sedimentation, and fishing. 456
In addition, the Order created the Coral Reef Task Force (CRTF), 457 headed
by the Secretary of the Interior and the Secretary of Commerce, which the
President charged with implementing the policy goals and federal agency
responsibilities created in the Order.458 The CRTF also had four specific duties to
pursue: coral reef mapping and monitoring; research to "identify[] the major
causes and consequences of degradation of coral reefis]" "and to provide a sound
framework for the restoration and conservation of coral reef ecosystems
worldwide;" conservation, mitigation, and restoration; and international
cooperation. 459
Working steadily for over two years, the CRTF drafted a National Plan to
Conserve Coral Reefs, which the Clinton Administration adopted in March
2000.460 A key element of this plan is to "set aside [twenty] percent of currently
existing coral reef protected areas as no-take fisheries reserves,",461 creating a
national policy link between coral reefs and increased use of marine reserves.
The CRTF also emphasized the connection between marine reserves (also
referred to as "marine wilderness areas") and fishing damage in coral reef
preservation and restoration:
Because coral reef ecosystems are relatively susceptible to degradation
from human activities such as fishing, current science suggests that a
substantial portion of any coral reef protected area should be set aside as
marine wilderness or no-take zones, free from any resource exploitation
to insure preservation of ecosystem biodiversity, help preserve natural
ecosystem structure and function, and provide refugia for reproduction
and growth. Human use of the coral reef protected area, particularly
consumptive uses such as fishing, have been shown to result in altered
community structure, including changes in the abundance and age
structure of selected species. The establishment of one or more no-take
marine wilderness zones can provide areas where the marine community
structure and function are protected. These areas can serve as valuable

111.

456.

Id. § 3, 63 Fed. Reg. at 32,702.

457.

The Coral Reef Task Force has a website: http://coralreef.gov.

458.

Coral Reef Protection, Executive Order No. 13,089, § 4, 63 Fed. Reg. 32,701, 32,702 (June 11, 1998).

459.
460.

Id. § 5, 63 Fed. Reg. at 32,702.
Agardy I, supra note 405; Why Are They in Peril?, supra note 189.

461.

Agardy 11, supra note 405; MPAs: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra note 17, at
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controls for evaluating the extent of impacts elsewhere, and can provide
refugia to help maintain the biodiversity of the protected area.462
To address the boundary issues inherent in coral reef ecosystems, the CRTF
recommended that coral reef MPAs start out as "the most ecologically complete
MPA that a government (or trust) can realistically hope to manage for the near
future (approximately five years)."" 3 As time passes, however, management of
each MPA should continually expand to address forces outside the MPA
boundary, eventually becoming "part of ecosystem management on a regional
scale. 464 In response to these recommendations, expansion of coral reef MPAs is
underway, with new sites "being chosen for their scientific, recreational and
cultural significance and for their importance to fisheries. 465
As envisioned by the CRTF, therefore, coral reef protected areas should
generally be large MPAs containing smaller areas zoned as no-take wilderness
preserves, with a goal of protecting and restoring the coral reef ecosystem's
biodiversity. To achieve this goal, the CRTF urged all existing managers of
MPAs that contain coral reefs to designate "at least [twenty] percent of their area
as marine wilderness or no-harvest zones," while "[n]ew areas may need to be
placed in an entirely no-take status. 4 6 6 In addition, it urged managers to pursue
active reef restoration-including "transplanting live corals, seeding coral larvae,
replacing limestone substrate in deeply gouged areas, and transplanting
seagrasses and other organisms"--in areas that need such work, particularly in
areas where coral reefs have been physically damaged by vessel groundings.46 7
The CRTF also recommended that each coral reef protected area have a
management plan.468 It deemed public participation critical in developing and
enforcing these management plans.469 In addition, management plans for federal
coral reef protected areas are subject to the National Environmental Policy Act
(NEPA), 470 requiring federal agencies to engage in a comprehensive environmental
analysis, 471 which is then subject to judicial review. 472 As for enforcement, federal
legislation already governs most federal coral reef protected areas. Existing
legislation takes two forms: it can allow the MPA to be created in the first place,
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467. Id. at 11.
468. Id. at 3.
469. Id.
470. 42 U.S.C. §§ 4231-4347 (2000).
471. Id. § 4332(2)(C); 16 U.S.C. § 1434(a)(2)(A) (2000).
472. See, e.g., Aberdeen & Rockfish R. Co. v. Students Challenging Regulatory Agency Procedures
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like the National Marine Sanctuaries Act; or it can govern activities or resources
that may exist within the MPA, such as the Magnuson-Stevens Act or the Marine
Mammal Protection Act.4 73
Coral reef ecosystem management is a new endeavor, especially compared to
terrestrial ecosystem management,474 and the CRTF recognized that such
management would face many challenges. "Experienced managers of coral reef
MPAs are relatively few[,] and substantial knowledge of any coral reef system is
still usually greatest at the local level. For an agency or organization to succeed
in conserving coral reef systems it will need to rely heavily on experienced local
managers., ' 475 The CRTF portrays the expansion of coral reef ecosystem
protection itself, however, as a relatively simple task: managers should simply
impose marine reserves over twenty percent of such ecosystems. The National
Plan to Conserve Coral Reefs, therefore, sets ambitious biodiversity and
ecosystem goals for coral reefs but underplays the conflicts between coral reef
marine reserves and coral reef fisheries interests.
3.

The CoralReef ConservationAct of 2000

The Coral Reef Protection Executive Order lacks the legal solidity and preeminence of a federal statute. Congress arguably extended more lasting
protection for coral reefs in the Coral Reef Conservation Act of 2000,476 although
it shifted primary responsibility for coral reef ecosystem protection from the
CRTF to NOAA. The purposes of the Act are "to preserve, sustain, and restore
the condition of coral reef ecosystems," and to promote scientific understanding
and sustainable use of those ecosystems.477
a.

National CoralReefAction Strategy

The Coral Reef Conservation Act has two main management provisions.
First, the Act requires the Administrator of NOAA to submit a national coral reef
action strategy to House and Senate natural resources committees within "180
days after December 23, 2000. " 478 The strategy must have "goals and objectives
as well as an implementation plan, ' 4 79 and the plan must discuss, among other
things, "how the use of marine protected areas to serve as replenishment zones
will be developed consistent with local practices and traditions. ''480 Therefore,
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Congress clearly contemplated the increased use of MPAs as part of a coral reef
conservation strategy. However, its reference to MPAs as "replenishment zones"
makes ambiguous the relationship of these MPAs to existing fishing practices,
especially in light of the command that such zones be "consistent with local
practices and traditions." Moreover, Congress did not demand that NOAA be
consistent with the CRTF's National Plan; instead, the Secretary of Commerce
may consult" with the CRTF if the Secretary so desires.411
When NOAA released its National Coral Reef Action Strategy in September
2002, however, it wholeheartedly endorsed the CRTF's National Action Plan.482
Moreover, Goal 5 of the Strategy is to "improve the use of Marine Protected
Areas. 483 According to NOAA,
[t]he most powerful tool for conservation of coral reef and other marine
ecosystems is the establishment and effective management of a
representative network of Marine Protected Areas (MPAs) for coral
reefs. Widely accepted in the terrestrial environment, the principle of
setting aside fully representative examples of all ecosystem and habitat
types to ensure conservation of biodiversity
has been adopted only
484
recently for the marine environment.
NOAA also considers MPAs a high priority management strategy to address
seven of the fifteen recognized threats to coral reefs, including overfishing and
destructive fishing practices. 485 "The goal is to build a nationally linked and
coordinated network of MPAs, including but not limited to no-take representing a
functionally viable proportion
of all coral reefs and associated habitats under the
4 86
U.S."
the
of
jurisdiction
The Strategy also endorses the CRTF's goal of twenty percent marine
reserves, defending that figure as scientifically supported.487 Moreover, the
Strategy sets interim goals of protecting "[five] percent of all coral reefs and
associated habitat types in each major island group and Florida as ecological
reserves [no-take reserves] by 2002; [ten] percent by 2005; and at least [twenty]
percent by 2010.,,488
In pursuit of these goals, in 2001 the federal government created ten new
coral reef MPAs and established "[ten] coral reef reserve areas (no-take areas)

481. Id. § 6402(a).
482. NATIONAL CORAL REEF ACTION STRATEGY, supra note 203, at 3 (noting that NOAA designed the
strategy to "implement [the CRTF's] National Action Plan.").
483. Id. at 39.
484. Id.
485. Id. at 40.
486. Id. at 41.
487. Id. at 41.
488. Id. at 42.
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within existing or new protected areas., 489 However, by September 2002, "[i]t
appear[ed] likely that the U.S. overall [would] not meet the Task Force Action
Plan goal for 2002 of [five] percent of coral reefs in no-take ecological reserves
in each major island group and Florida. Only Guam and the NWHI have reached
(and indeed exceeded) this 2002 goal. '49°
Nevertheless, the Strategy adopts the goal of marine reserves to protect coral
reefs, and NOAA and the other members of the CRTF continue to strive toward
the twenty percent goal. Importantly, like the CRTF National Action Plan,
NOAA's Strategy also explicitly acknowledges the role of fishing in damaging
coral reef ecosystems, emphasizing that "[f]ishing pressure and fisheries impacts
represent one of the largest, most widespread, and most difficult to address
threats to coral reef ecosystems., 49' The Strategy thus, perhaps, signals further
change in the United States's ocean laws and policies to protect coral reefs and
other marine ecosystems.
Unfortunately, two on-going events undercut any easy optimism in light of
the Strategy. First, the Strategy itself is not yet finalized. In March 2003, NOAA
opened the Strategy to public comment, and the comment period will not close
until May 19, 2003.492 Second, NOAA has shown far more ambivalence about
fishing in its other task under the Coral Reef Conservation Act: the grants
program.
b. Coral Reef ConservationProgram
The second main management provision of the Coral Reef Conservation Act
is the Coral Reef Conservation Program, authorizing NOAA to provide matching
grants to coral reef conservation projects and funding the Program at eight
million dollars per year for fiscal years 2001 through 2004. 49 ' Eligible applicants
include state agencies and other agencies that work with coral reefs and
educational and other nongovernmental organizations with expertise in
conserving coral reefs.494 Congress specified that at least forty percent of the
funds must go to coral reef conservation projects in the Pacific and at least forty
percent to coral reef conservation projects in the Atlantic Ocean, Gulf of Mexico,

489. Id. at 43. Besides the NWHI Coral Reef Ecosystem Reserve and the Dry Tortugas Ecological
Reserve, these areas included "[two] National Wildlife Refuges to protect coral reefs in the U.S. Pacific
region .
I.."
Id.
490. Id. at 45 n.4.
491.

Id. at 48.

492. NOAA, Notice of Availability of the National Coral Reef Action Strategy for Public Comment, 68
Fed. Reg. 13,688, 13,688 (Mar. 20, 2003).
493. 16 U.S.C. §§ 6 40 3(a), 64 0 8 (c) (Supp. 2002).
494.
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and Caribbean Sea.495 NOAA can use any remaining funds "for projects that
address emerging priorities or threats. 496
"Conservation," as defined in the Coral Reef Conservation Act, perpetuates
the ambiguity between fisheries goals and ecosystem goals inherent in MPAs.
Coral reef projects funded under the Act must be "consistent with the National
Marine Sanctuaries Act (16 U.S.C. 1431 et seq.) and the Magnuson-Stevens
Fishery Conservation and Management Act (16 U.S.C. 1801 et seq.)" 497-that

is,

with the use-promoting policies and fisheries preferences of both of these other
statutes. Within its most basic definitions, therefore, the Coral Reef Conservation
Act undermines the CRTF's goal of ever-increasing coral reef marine reserves.
NOAA embraced and expanded this ambiguity in its program guidelines,
which became final in April 2002. 49 ' Funneling the coral reef money through
existing grant programs, 499 NOAA awards grants in six categories: (1) coral reef
conservation activities undertaken by state and territorial governments; (2) "coral
reef ecosystem monitoring and/or assessment activities" undertaken by state and
territorial governments; (3) "[c]oral reef ecosystem research projects;"
(4) "cooperative coral reef conservation, protection, restoration, research, or
education projects" not eligible under other categories; (5) "[p]rojects to develop,
improve, or amend Fishery Management Plans to conserve, protect and restore
coral reef habitats and associated fishery populations within the U.S. Exclusive
500
Economic Zone;" and (6) "[i]nternational coral reef conservation projects.
NOAA added what is now category three above specifically in response to
comments that MPAs and adaptive management research be added to the eligible
categories, 50 1 and it stressed that

[r]esearch activities to improve the design and effectiveness of marine
protected areas in coral reef ecosystems are eligible for funding under the
State and Territorial coral reef management, general coral reef
conservation, regional fishery management council, and international
grant categories in FY 2002.... NOAA is also undertaking such
analyses with regard to specific areas of the Florida Key National Marine
Sanctuary, and Hawaii and Guam are evaluating the effectiveness of the
existing MPAs [under their jurisdiction]. 0 2

495.

496.
497.
498.
2002).
499.
500.
501.
502.

Id. § 6403(d).

Id.
Id. § 6409(2).
Coral Reef Conservation Grant Program Implementation Guidelines, 67 Fed. Reg. 19,396 (Apr. 19,
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Id. at 19,397.
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However, the Program incorporates the Act's definition of "conservation,"
emphasizing that coral reef MPAs funded by NOAA must be consistent with the
National Marine Sanctuaries Act, which expressly allows for continued
fishing, 0 3 and the5 4 Magnuson-Stevens Act, which promotes continued
commercial fishing. 0
Moreover, one of NOAA's funding categories is devoted to fishery
management projects, and the only eligible applicants are Fishery Management
Councils established under the Magnuson-Stevens Act that have jurisdiction over
coral reefs. 50 5 The overall goal of these projects is to improve "the management
of coral reefs and associated organisms through the avoidance offishing impacts,
ecosystem management or similar approaches and practices;" more immediately,
these projects should "conserve, protect, and restore coral reef habitats and
associatedfishery populations" within the United States's EEZ.5 °6 Thus, the
goals of coral reef MPAs created or improved under this funding program may
be conflicted between protection of the coral reef ecosystem and the continuation
of coral reef fisheries, because NOAA's language appears to presume that coral
reef fisheries will continue. Only time will tell whether the Fishery Management
Councils will actively incorporate coral reef marine reserves into these projects.
NOAA itself may also "conduct activities to conserve coral reefs and coral
reef ecosystems" under the Coral Reef Conservation Act, 50 7 and Congress has
funded these projects with an additional eight million dollars per year for fiscal
years 2001 through 2004.508 However, the ambiguity regarding the relationship
between fishing and coral reef ecosystems remains, because, like projects funded
under the grant program, NOAA's projects must be consistent with the
Magnuson-Stevens and the National Marine Sanctuaries Acts. 50 9
Historically, the United States has been reluctant to include marine reserves
in coral reef MPAs, and the Coral Reef Conservation Act appears to continue
rather than reverse that trend, despite the CRTF's National Plan to Conserve
Coral Reefs. However, two recent areas of coral reef protection in the United
States-the Dry Tortugas Marine Reserve in Florida and the Northwestern
Hawaiian Islands Coral Reef Ecosystem Reserve in Hawaii-have prominently
emphasized the role of marine reserves in protecting coral reef ecosystems. These
two projects suggest that the United States may have to confront the possibility
that protecting at least some coral reef ecosystems may require that fishing

503. 16 U.S.C. §§ 1434(c)(1), 1440(f) (2000).
504. Id. §§ 1851(a)(1), 1802(21) (2000).
505. Coral Reef Conservation Grant Program Implementation Guidelines, 67 Fed. Reg. 19,396, 19,400
(Apr. 19, 2002).
506. Id. (first emphasis added).
507. 16 U.S.C. § 6406(a) (2000).
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activities be curtailed, even though that choice has not clearly been made in
current coral reef legislation.
VI. THE FLORIDA KEYS NATIONAL MARINE SANCTUARY: INCREASED MARINE
RESERVES FOR FISHERY RESTORATION

A. The FloridaKeys. CoralReefs and Fishers
The waters off of Florida are home to six regions of coral reefs, but coral
reefs are most concentrated in the Florida Keys trailing west off the south end of
the state.51 0 These waters contain the second largest coral reef system in the
United States, "stretching 360 [square kilometers] from south of Miami to the
Dry Tortugas, ' ' 1 ' which is popularly considered to be the world's third
largest 5 12-and America's only 5 13-barrier reef.51 4 The reefs began to form
during the Pleistocene Period, 100,000 to 125,000 years ago, when the warm,
shallow waters of this region were ideal for coral reef growth, resulting in a
"nearly continuous coral reef tract" in the Florida Keys.51 5
Three types of habitat interact in the Florida Keys coral reef ecosystem:
mangrove forests, seagrass beds, and coral reefs. Mangroves grow right along the
southern Florida shoreline, protecting the coast but also creating "a splendid
nursery area for young fish and invertebrates."5' 1 6 Seagrasses grow in the shallows
"and provide food, shelter[,] and breeding grounds to a multitude of fish and
invertebrates. '1 7 In addition, the seagrasses "bind sand and silt which can cloud
the water and shade or smother coral." 51 8 The corals off of Florida form "classic
spur and groove reefs" that promote habitat formation and biodiversity.
Offshore reefs formations running parallel to the keys are interspersed
with occasional sandy bottoms. This three-dimensional arrangement,

510. NOAA, Reef Locations: Florida and the Continental United States, at http://www.nodc.noaa.gov/
col/projects/coral/coralreef/CoralFL.html (last modified May 30, 2002) (copy on file with the McGeorge Law
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511. Steven L. Miller & Michael P. Crosby, The Extent and Condition of U.S. Coral Reqv, in NOAA
STATE OF THE COAST REPORT (1998), available at http://state of coast.noaa.gov/bulletins/html/crf_08/crf.html
[hereinafter The Extent and Conditionof U.S. Coral Reefs] (copy on file with the McGeorge Law Review).
512. Id.
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area as a barrier reef, there is a strong belief in the scientific community that it does not fit the definition of such
a system.") (citations omitted).
515. NOAA, Florida Keys National Marine Sanctuary (n.d.) [hereinafter FKNMS Brochure] (official
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with its "walls" of coral, greatly increases habitable areas, creating
niches populated by plants and animals with highly specialized
adaptations.51
519
In addition, the three types of habitat interact in complex relationships,
increasing the biodiversity of the coral reef ecosystem. 520 "The marine
environment of the Florida Keys supports over [six thousand] species of plants,
fishes, and invertebrates, 5 2' including many threatened and endangered
species. 522
The coral reefs of Florida are also economically important, for both tourism
and fishing. "Approximately four million tourists visit the Keys annually, 523
spending $1.2 billion 524 to $1.6 billion 525 every year to recreate near the coral
reefs, "seventy percent of whom visit the [Florida Keys National Marine]
Sanctuary." 526 In addition, "[i]n 1990, half of the Keys'
population held jobs that
' 527
directly or indirectly supported outdoor recreation. "
Not all tourism in and around the Keys' coral reefs, however, involves nonextractive diving and snorkeling. The Florida Keys are called "the sport fishing
capital of the world., 528 Recreational fishers catch both crustaceans such as
"spiny lobster, Tortugas pink shrimp, and stone crab"-"particularly spiny
lobster" 529-and big game fish "such as marlin, tarpon, and bonefish., 530 "It has
been estimated that recreational
fishing brings almost $500 million to the local
531
economy each year.,
At the same time, the Florida Keys support a significant commercial fishing
industry, "the fourth-largest employment sector in the county" behind the
tourism-related service and retail trade industries and finance, insurance, and real
estate trades. 532 "The area is one of the richest fishing grounds in the Gulf of
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Mexico, '533 and the reef fisheries off the Florida Keys are worth about $48.4
million annually, 34 with about $17 million--"more than 20 percent of Florida's
total gross earnings from commercial fishing"-going directly into the Keys'
economy. 535 Crustaceans such as shrimp, lobster, and crab comprise most of the
total catch value; finfish like snapper, grouper, and mackerels make up most of
the rest, 536 although a commercial trade in collecting live specimens for aquaria,
worth about thirty million dollars per year, has also developed. 3 7
As is true for many coral reefs, a variety of stressors are degrading Florida's
coral reefs. 538 The Florida Keys "naturally lie near the temperature limits for reef
building," rendering them vulnerable to unseasonably cold Florida winters.539
Other natural problems include bleaching events and disease.5 40 "More
significant and continual, however, are the human-caused stresses to these reefs,
including the polluted waters from Florida Bay; nutrients washed to sea from
human activities, such as agriculture; Mississippi River pollution; and direct
physical damage from boating, fishing, and diving. '5 41 In addition, the health of
the Florida Keys coral reefs depends on the health of reefs internationally,
because "recruitment on coral reefs in Florida probably includes inputs of larvae
from reefs off Cuba and several Central American countries....
B. The FloridaKeys NationalMarine Sanctuary: The UnitedStates's First
Large-Scale Use of Marine Reserves and Marine Zoning
Conservationists recognized and acted on problems in the Florida Keys coral
reefs relatively early. A 1957 conference, for example, led the State of Florida in
1960 to designate "the world's first underwater park," the John Pennekamp Coral
Reef State Park. 543 Less than a decade later, however, the public again protested
the deteriorating condition of the reefs, citing "pollution, overharvest, physical
impacts, overuse, and use conflicts" as key causes of reef degradation. 4
533. Id. at 87 (citing N.E. Phillips, Offshore Oil and Gas Operations in South Florida. History, Status,
and Potential Environmental Effects, in SYNTHESIS OF AVAILABLE BIOLOGICAL, GEOLOGICAL, CHEMICAL,
SOCIOECONOMIC, AND CULTURAL RESOURCE INFORMATION FOR THE SOUTH FLORIDA AREA (N. Phillips & K.
Larson, eds., 1990)).
534.
535.
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Beginning in 1983, the Gulf of Mexico Fishery Management Council, acting
pursuant to the Magnuson-Stevens Act, enacted a fishery management plan "to
protect the coral and coral reefs of the Gulf of Mexico and the South Atlantic. 545
The final regulations for this plan regulated fishing in coral habitats of particular
concern, prohibiting: (1) fishing for coral itself without a permit; (2) bottom
fishing in areas less than fifty fathoms deep; and (3) the use of toxic chemicals on
or around the reefs to take any marine organism, except with a permit. 546 Despite
this fishery management plan, however, fishing receives only muted blame for
the condition of the Keys' coral reef ecosystem, as the list of common stressors
above demonstrates.
Recognizing the value of these reefs to the nation, Congress in 1990
established the Florida Keys National Marine Sanctuary (FKNMS) through the
Florida Keys National Marine Sanctuary and Protection Act.547 Describing the
Keys' marine environments as "the marine equivalent of tropical rain forests in
that they support high levels of biological diversity, are fragile and easily
susceptible to damage from human activities, and possess high value to human
beings if properly conserved, 548 Congress established a national policy "to
protect and preserve living and other resources of the Florida Keys marine
environment., 549 By statute, Congress prohibited tanker vessel traffic and mineral
and oil and gas exploration and development within the Sanctuary. 550 However,
ecosystem protection did not extend to a complete ban on fishing. Instead,
consistent with provisions of the National Marine Sanctuaries Act, the
management plan for the FKNMS was required to "facilitate all public and
consistent with the primary objective of Sanctuary
private uses of the Sanctuary
' 551
resource protection.
The FKNMS covers "2,800 square nautical miles surrounding the Florida
Keys" and is managed by NOAA.552 The management plan for the FKNMS 55is3
quite large-"the size of a large telephone directory and just as dense.,
Nevertheless, the plan that NOAA enacted everywhere underscores the tension
between fishing interests and ecosystem interests.
As is true in American law and policy generally, in the management plan
itself NOAA de-emphasized fishing's role in degrading the Florida Keys' coral
reefs, leaving evidence of fisheries' impacts to the Environmental Impact
Statement and appendices. For example, while NOAA acknowledged in its
general introduction to the management plan that "[t]he deterioration of the
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marine environment in the Keys is no longer a matter of debate," it stressed
tourist use and abuse, land-based pollution, and vessel groundings as the sources
of that degradation.554
Despite such rhetorical underemphasis, overfishing did play a large role in
degrading the Florida Keys coral reef ecosystem. NOAA recognized in the
management plan that reef fisheries in the Florida Keys were already in decline
when Congress designated the FKNMS. 55 5 In the Sanctuary's Environmental
Impact Statement, it more explicitly acknowledged that fisheries were having
increasingly severe impacts on sanctuary resources.556 For example, "Queen
conch was once an important nearshore fishery, but a harvest moratorium has
been in effect in State waters since 1985 and in Federal waters since 1986
because of severe depletions in local populations due to overfishing"; 557 closed
fisheries also included jewfish, Nassau grouper, five species of sea turtles, live
rock, and coral. 558 Gulf of Mexico reef fish, Gulf of Mexico stone crab, Atlantic
snapper and grouper, Atlantic swordfish, Atlantic billfish, Atlantic coast shark,
Atlantic tuna, and red drum, shrimp, and spiny lobster in both the Gulf of Mexico
and the Atlantic Ocean were all subject to federal fishery management plans
559
pursuant to the Magnuson-Stevens Act before Congress designated the FKNMS,

554.

FLORIDA KEYs FMP/EIS, supra note 514, vol. 1,
at 3. Specifically:

There is a decline of healthy corals, an invasion by algae into seagrass beds and reefs, a
decline in certain fisheries, an increase of coral diseases and coral bleaching. In Florida Bay,
reduced freshwater flow has resulted in an increase in plankton blooms, sponge and seagrass
die-offs, and fish kills.
Over four million people visit the Keys annually, [seventy percent] of whom visit the
Sanctuary. Over [eighty thousand] people reside in the Keys full time. Since 1965, the
number of registered private recreational vessels has increased over six times. There are
significant direct and indirect effects from the high levels of use of Sanctuary resources
resulting from residents and tourists. The damage done by people hinders the ability of
marine life to recover from naturally occurring stresses. Human impacts can be separated into
direct and indirect impacts.
Direct human impacts. The most visible and familiar physical damage results from the
carelessness or, on occasion, the recklessness of ship captains, boaters, divers, fishermen,
snorkelers and beachgoers. Over [thirty thousand] acres of seagrasses have been damaged by
boat propellers. Direct impacts to resources also result from careless divers and snorkelers
standing on coral, improperly placed anchors, and destructive fishing methods. In the period
between 1993 and 1994, approximately [five hundred] vessels were reported aground in the
Sanctuary. These groundings have a cumulative effect on the resources. Over [nineteen] acres
of coral reef habitat has been damaged or destroyed by large ship groundings.
Indirect human impacts. The overnutrification of nearshore waters is a documented problem
in the Sanctuary. A major source of excess nutrients is sewage-25,000 septic tanks, 7,000
cesspools, 700 shallow injection wells, and 139 marinas harboring over 15,000 boats. These
nutrients are carried through the region by more than [seven hundred] canals and channels.
Removing nitrogen and phosphorus from wastewater requires a technology that, at present, is
lacking from sewage treatment facilities in the Keys.
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and the management measures for "[k]ing mackerel, black grouper and other
grouper species, sharks, mutton snapper, amberjack, spiny lobster, stone crabs,
some aquarium species, and soft corals" were particularly strict. 560 Moreover,
"basically all of the Florida Keys fisheries are overcapitalized, including the
commercial fisheries and the for-hire recreational fisheries," which can put
additional pressure on the fish stocks.5 6'
Fisheries were also responsible for direct habitat destruction. All of the
fishing methods used around the reefs-hook and line, trapping, netting,
spearfishing, sponging and tropical fish collection, and live rock collecting-can
damage coral reefs and other habitats and thereby affect the abundance of the
species that rely on those habitats. 562 As a result, NOAA recognized that fisheries
probably interfered with the sanctuary's ecosystem and biodiversity goals:
Although fishing activities are important and essential Sanctuary
activities, there is concern that excessive fishing could deplete certain
species, disrupt marine ecosystems, and impact economic activities
dependent on fishery resources. Information is incomplete about what is
intentionally being removed from the Sanctuary ... and what direct and
indirect effects that removal has on Sanctuary resources and the
ecosystem as a whole. This problem has become acute as more people
have moved to the Keys to use the area's resources. Many fishing
methods incidentally kill organisms that are not utilized (bycatch).563
Moreover, existing fishery management under the Magnuson-Stevens Act
was largely insufficient to meet biodiversity and ecosystem goals because "[t]he
Fishery Management Councils do not regulate ornamental fish species" at all and
regulate other species only when fishing threatens the entire stock.564 Intense
fishing within the Sanctuary was likely to disrupt the local coral reef ecosystem
significantly before it affected the entire stock of a fished species. 565 In addition,
NOAA noted that species-specific fishery management would usually ignore the
"[e]cosystem and intraspecific interactions with566fisheries" that were necessarily
part of ecosystem-based management concerns.
While NOAA downplayed the role of fisheries in coral reef ecosystem
degradation, the management plan itself implicitly acknowledged that fishing
needed to be curtailed. Unusually at the time, the Florida Keys National Marine
Sanctuary and Protection Act required NOAA to "consider temporal and

560. Id. at M-5.
561. Id.
562. Id. vol. II, at 121-22.
563. Id. at 120. "In particular, the removal of a large proportion of top finfish predators and adult
lobsters may allow such species as sea urchins and damselfish to multiply, which in turn has consequences for
algal biomass, coral reef growth rates, bioerosion rates and other aspects of the ecosystem." Id. vol. III, at M-5.
564. Id. vol. 11,at 121.
565.

Id.

566.

Id.
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geographical zoning" in the Sanctuary's management plan, "to ensure protection
of sanctuary resources. 5 67 NOAA gave establishment of the marine zoning plan
the highest priority, 568 and its use of marine zoning in the FKNMS was the first
extensive use of marine zoning in the United States, "representing a bold step in
marine resource protection"5 69 that drew upon marine zoning efforts in other
parts of the world, including the zoning plan for Australia's Great Barrier Reef.57
NOAA considered marine zoning "critical to achieving the Sanctuary's
primary goal of resource protection., 57 1 Overall, however, the FKNMS
management plan is designed "to ensure the sustainable use of the Keys' marine
environment by achieving a balance between comprehensive resource protection
and multiple, compatible uses of these resources. 5'' 7 From the inception of
FKNMS management, therefore, protection and use were in tension, a fact that
NOAA recognized in the Environmental Impact Statement:
Maintaining sustainable commercial and recreational fisheries is an
important Sanctuary goal. An equally important goal, and potentially
conflicting one, is the maintenance of biodiversity of the Sanctuary. In
addition, various fishing interests compete and come into conflict within
the Sanctuary. Recreational and commercial fishing activities are often in
conflict because of their different objectives and potential impacts.
Different fishing methods can also conflict. Shrimp trawling can destroy
stone crab traps if both are conducted at the same time and place. The
establishment of the Sanctuary provides a unique opportunity to help
understand the relationships between fisheries, and between fishery and
non-fishery activities. One mechanism
to address these conflicting goals
573
is the use of marinezoning.
Of all these potential conflicts, the conflicts "between fishermen and other users
of the Sanctuary, [have] the most serious consequences. 574 NOAA thus turned to
marine zoning as a means of mitigating these conflicts and balancing the
Sanctuary's two potentially conflicting goals.
However, the history of the FKNMS demonstrates that balancing those two
goals-protection and sustainable use-was not easy, and that history is an

567. Pub. L. No. 101-605, § 7(a)(2), 104 Stat. 3089 (Nov. 16, 1990). "Congress required that zoning be
used in the FKNMS to develop managements for the area, in cooperation with other federal agencies and state
and private interests in Florida." MPAS: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra note 17, at 159
(citing D. Suman, The FloridaKeys National Marine Sanctuary: A Case Study of Innovative Federal-State

Partnership in Marine Resource Management, COASTAL MGMT., Spring 1999, at 293-324).
568. FLORIDA KEYS FMP/EIS, supra note 514, vol. 1,at 257.
569.

Joanne M. Delaney, Marine Reserve Design in Florida's Tortugas, EARTH SYSTEM MONITOR,

Mar. 2001, at 12.
570. FLORIDA KEYS FMP/EIS, supra note 514, vol. 1,at 27.
571.

Id. vol. 1, at 258.

572.

Id. at Abstract.

573.

Id. vol. II, at 121 (emphasis added),

574.

Id. at 123.
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example of the controversial nature of MPAs when marine reserves are suggested
for active fishing grounds. Indeed, the FKNMS "is widely acknowledged to have
been the most contentious of the sanctuaries," with local residents hanging the
Sanctuary manager in effigy and sporting "Say no to NOAA" bumper stickers.575
Public comments during the planning process often emphasized the conflicts and
tensions between fishers and non-extractive users. "One commentor at the public
hearings said he 'has the same right to look at a grouper as the next guy has to
spear it.' 576 That point was even more clear when another commentor pointed out
that 'many people can photograph a fish, while only one can spear it. ' '577 In
addition, "[a]s a result of locals' mistrust of big government, the sanctuary
is now
578
the only one jointly managed by the federal and state governments."
In preparing the FKNMS management plan, NOAA considered five
alternatives proposing a range of balances between conservation, in the form of
zoned marine reserves, and extractive use, in the form of various kinds of fishing.
At one extreme, "Alternative ... One focused solely on resource protection, and
would not allow for compatible uses of the Sanctuary., 57 9 NOAA considered this
alternative unacceptable in large part because it would "virtually clos[e] down
commercial and recreational fishing. ... "580 At the other extreme, NOAA also
summarily rejected Alternative Five, a "no action" alternative, because "[w]ithout
the implementation of a management plan, continued environmental degradation
would occur, which ultimately would lead to significant losses of revenue, jobs,
and investments in the marine-based tourism, recreation, and commercial fishing
industries of the Florida Keys." 581 Instead, after extensive public participation,
NOAA chose Alternative Three, one 58
of2 the three "balanced approaches to
management," as its preferred alternative.
The final FKNMS management plan, adopted in 1997, uses zoning and
marine reserves explicitly as means to restore the coral reef ecosystem and its
biological diversity. Specifically, "[t]he goals of the zoning action plan are [to]
[p]rotect and preserve sensitive areas of the ecosystem by regulating certain
activities that occur within the zoned areas;" to "[e]nsure that areas of high
ecological importance evolve naturally, with minimum human influence;" and to
"[p]rotect areas representing a wide variety of habitats, and areas that are

575. Deneen, supra note 365; see also Brax, supra note 91, at 106-07 (discussing the controversies over
designating the FKNMS's marine reserves).
576. FLORIDA KEYS FMP/EIS, supra note 514, vol. 1,at 9.
577. Id.
578. Deneen, supra note 365. Of the 9,515 square nautical miles within the FKNMS, "[a]pproximately
5,500 [square kilometers] (58 [percent]) of Sanctuary waters are under State jurisdiction .. " FLORIDA KEYS
FMP/EIS, supra note 514, vol. I1,at 8.
579. FLORIDA KEYS FMP/EIS, supra note 514, vol. 1,at 9.
580. Id. at 10.
581.
582.

Id.
Id.; see also id. vol. I1, at 150-51 (charting the zoning differences among the three intermediate

alternatives).
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important for maintaining natural resources and ecosystem function., 583 Zoning
in the FKNMS also indicates that, as a practical matter, MPAs and marine
reserves are necessary tools to pursue biodiversity goals, because in the unzoned
parts of the Sanctuary,
NOAA addresses only water quality and habitat
84
degradation issues.'
In pursuing the FKNMS's biodiversity goals, NOAA identified a number of
specific, ecosystem-related objectives. For example, marine zoning would
protect biological diversity and the quality of resources by protecting
large, contiguous diverse habitats that are intended to provide natural
spawning, nursery, and permanent residence areas for the replenishment
and genetic protection of marine life and to protect and preserve all
habitats and

species; ... protect

Sanctuary

resources

and separate

conflicting uses by establishing a number of non-consumptive zones in
areas that are experiencing conflict between consumptive and nonconsumptive uses and in areas that are experiencing significant
population or habitat585
declines; ...[and] disperse concentrated harvests

of marine organisms.

Thus, to protect the biodiversity of the FKNMS, NOAA recognized that it would
have to prevent consumptive uses, including fishing, in portions of the Sanctuary.
"By using marine zoning to protect critical habitat, the coral reefs will be
enhanced in many ways such as increased numbers of586fish, balanced reef
populations[,] and reduced physical threats to living corals."
As adopted in 1997, the FKNMS management plan created "a network of
[twenty-three] no-take zones, or marine reserves., 587 "Marine reserve" has
several meanings in the FKNMS zoning plan. Five categories of protective zones
exist, only three of which qualify as true marine reserves. Of the two other types
of zones, Existing Management Areas are areas of the FKNMS that were already
subject to federal or state management before Congress created the Sanctuary in
1990.588 In general, the existing regulations remained in place in these areas and
thus vary from area to area. 589 Even the most restrictive of these areas, however,
rarely prohibit all fishing. For example, in the Key Largo and Looe Key Existing
Management Areas, "[r]emoving, taking, spearing, or otherwise damaging any

583. Id. vol. 1,at 27, 30.
584. Id. at 255. In addition, NOAA renamed the prior "Replenishment Reserves" as "Ecological
Reserves" to emphasize that the goal of these zones is not primarily fisheries restoration but rather "to restore
natural ecosystem dynamics and habitat, by setting aside a portion of the coral reef environment ... that is
protected from all forms of 'harvesting."' Id. vol. Il, at L-28.
585. Id. vol. 1,at 30.
586. FKNMS Brochure, supra note 515.
587. Delaney, supra note 569.
588. Id.; FLORIDA KEYS FMP/EIS, supra note 514, vol. 1, at 34 ("This [zone] is a simple
acknowledgment of existing protected areas in the Sanctuary.").
589. FKNMS Brochure, supra note 515.
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coral, marine invertebrates, plant, soil, rock, or other material" is prohibitedexcept commercial and recreational fishing for spiny lobster and commercial
fishing for stone crab. 590 The FKNMS contains twenty-one Existing Management
Areas, fifteen of which are state-run, four of which the U.S. Fish and Wildlife
Service manages, and two of which NOAA manages. 59'
The second type of use zone, Wildlife Management Areas, "include[s] areas
that are of critical importance to wildlife, especially birds and threatened and
endangered species.' 592 The U.S. Fish and Wildlife Service manages most of the
twenty-seven Wildlife Management Areas within the FKNMS, which have
"[p]ublic access restrictions... (which] include 93idle speed only/no wake, no
access buffer, no motor, and closed" regulations.
Three types of true marine reserves exist in the FKNMS. Special Use Areas
are the most restrictive areas of the five zones. They "address special use
activities and concerns within the Sanctuary, and may be established for
education, science, restoration, monitoring, or research. 594 Only four small
Special Use Areas exist within the Sanctuary, all designated research-only and all
prohibiting all activities except by pernmit. 595 Scientists will compare these four
areas to areas used for snorkeling and diving to assess the effects on the reef from
those nonconsumptive activities. 596 Because of their size and location, however,
designation of the Special Use Areas have little impact on fishing.597
Sanctuary Preservation Areas (SPAs) "protect shallow, heavily used coral
reef communities where conflicts occur between user groups"598-"the component
of the coral reef ecosystem most vulnerable to direct human impact (e.g. anchor
damage, boating impact, diver and snorkeler impacts, concentrated harvest by
divers, and damage done by inexperienced fishermen) and indirect [harm] from
water pollution impacts. 599 Snorkelers and divers are now the SPAs' main
users, 600 because all activities that result in removal of marine life or damage to
the resources or coral-including most forms of fishing-are prohibited in the
SPAs. 60 1 The final management plan established eighteen SPAs, which together
2
protect about fifty-five percent of the heavily used, shallow coral reef habitat.60
Nevertheless, creation of the SPAs was relatively uncontroversial, mostly

590.

Id.

591.
592.
593.
594.
595.
596.
597.
598.
599.

FLORIDA KEYS FMP/EIS, supra note 514, vol. 1,at 34.
Id. at 30.
Id.
Id. at 34.
Id.
Id.
Id. vol. 11,at 194.
Id. vol. 1, at 32.
Id. at 33.

600.

Id. at 34.

601.
602.

Id. at 33.
Id.

2003 / Taking Steps Toward Marine Wilderness Protection?
because the areas are small and fishery impact was minimal-over ninety-two
percent of fishers did not fish in these areas to begin with, and NOAA
accommodated the majority of the rest by allowing net baitfishing within many
SPAs and catch-and-release trolling in four of them.60 3
In contrast, Ecological Reserves pitted conservation and biodiversity goals
directly against the interests of fishers, making these the most controversial of the
five zones within the FKNMS. While SPAs and Special Use Areas are small
marine reserves, Ecological Reserves "are designed to encompass large,
contiguous, diverse habitats, 60 4 in order to "maintain a natural assemblage of
living resources in the Sanctuary by setting aside areas to assure minimal human
disturbance," and to protect the biodiversity of the reef in the long term by
protecting spawning, nursery, and habitat areas. 60 5 "These areas will additionally
protect the food and home of commercially and recreationally important species
of marine life. 60 6 To accomplish these goals, NOAA prohibited all forms of
take-including all forms of fishing-in the Ecological Reserves, as well as
restricting "direct physical impact to corals....
Because of their size and restrictions, NOAA recognized that Ecological
Reserves would cause "some short-term economic costs to fishermen and divers
that harvest marine life and who are displaced., 60 8 It attempted to assuage that
conflict by noting that
it is expected that the long-term benefits to fishermen from the increased
productivity in the reserves will be positive. There will be spillover of
larvae and adult fish to surrounding areas and an "edge effect" which has
occurred in other marine reserves will provide excellent fishing along the
boundaries of the reserve.60 9
Ecological Reserves, in other words, would serve fishing as well as ecosystem
and biodiversity goals.
Nevertheless, conflicts over fisheries in Ecological Reserves changed the
final management plan, mostly to the triumph of the fishers. Originally, NOAA
intended the FKNMS's zoning scheme to "set aside approximately [twenty
percent] of the Sanctuary in five fully-protected marine reserves ' 6
a goal
similar to what the CRTF would later recommend for the nation as a whole.
However, by the time NOAA proposed the draft management plan, fishery-
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61
related controversy had reduced the proposed Ecological Reserves to three. '
Opposition to these three remaining Ecological Reserves-"led by the Conch
Coalition, an alliance of commercial fishers, treasure salvors, real estate interests,
and other local residents, particularly those with valuable waterfront property"remained vocal.6 12 Commercial fishers in particular felt that their participation
did not matter and "that the planning process had not been open and fair. The
release of the detailed draft plan triggered the distrust of this key stakeholder
group, who rejected the reserve concept despite NOAA's presentations on the
fishery benefits of these zones. 6 13 As a result, NOAA reduced the number of
Ecological Reserves in the FKNMS to one-a small area stretching south of Key
West6 14 -"leaving only half a percent of the Sanctuary fully-protected from
fishing."6t 5 Moreover, it delayed action on the Dry Tortugas Ecological Reserve
specifically "to minimize the socioeconomic impact on fishermen ' 61 6 after
"[s]hrimpers, lobster fishermen, spearfishermen, and hook and line fishermen
testified that a substantial part of their fishing takes place within the proposed
reserve."617
NOAA was supposed to complete its five-year review of the FKNMS in late
2002,618 but that review was not yet available by April 2003, so information on
the success of its zoning plan is not yet complete. Nevertheless, despite the
reductions in marine reserves from the initial proposal, monitoring of the existing
marine reserves indicates that they are working-at least in terms of restoring
commercially important fish stocks. 6 19 One year after the twenty-three marine
reserves were established, they were "showing signs of restoring spiny
lobster.., and fish populations." 6 2 Lobsters in the reserves were both larger and
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more plentiful than lobsters outside the reserves. 6 1 Fish also increased in
abundance in the reserves and gave "indication[s] that the zones may be
beginning to restore the natural food chain., 622 "For example, the Looe Key [area
of the FKNMS] supports six species of economically valuable fish that are absent
from surrounding exploited areas. 623 However, some fishers do violate the notake prohibitions, indicating that the conflicts between conservation and usebetween marine reserves and fishing-is not yet completely resolved. Moreover,
the illegal fishers cause damage far in excess of their numbers-"regulators
estimate that only [five to ten percent] of fishers land [ninety percent] of the
unlawful catch. 624
The FKNMS's progress in attaining its ecosystem goals is less certain. A
study of juvenile corals is currently underway in the FKNMS "to understand the
impact of ecological shifts on the potential of reefs to rebuild. ' 625 Although
certain fish and lobsters have recovered rapidly in the sanctuary from the stresses
that previously impaired them, "[w]hether corals will return to abundance faster
in areas of low human impact is a key question that only the reserves in the
FKNMS can provide. It is possible that prior to reserve implementation,
62 6
environmental degradation had been so severe that recovery is unlikely.,
C. The Dry Tortugas EcologicalReserve: Expansion of Marine Reserves When
Both Fisheriesand Ecosystem Goals Are Served
The Dry Tortugas are a relatively remote island group at the far western end
of the Florida Keys, about "70 miles west of Key West and over 140 miles from
mainland Florida., 627 They are "relatively undisturbed, with high water quality
and a rich diversity of marine life., 628 The Dry Tortugas are also "upstream of all
other reefs in the Keys," and studies suggest that these reefs, if protected, could

621. Id.
622. Id.
623. MPAs: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra note 17, at 82, 84 (citing J.R. Clark,
B. Causey, & J.A. Bohnsack, Benefits from Coral Reef Protection: Looe Key Reef Florida, in COASTAL ZONE
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11-14, at 3076-3086 (0.T. Magoon et al. eds., 1989)).
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626. Id. at 132.
627.

NOAA, Florida Keys National Marine Sanctuary: Tortugas 2000 What's Special?, at http://www.
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export the larvae of a host of commercially important species to the rest of the
Florida Keys and up the eastern coast of Florida.62 9
At some point, the waters of the entire Caribbean Sea and Gulf of
Mexico pass by the doorstep of the Tortugas, delivering a phenomenally
rich array of organisms from a huge area of the Caribbean basin. As a
result, the Tortugas is a swirling vortex of marine biodiversity fueled by
one of the world's strongest currents.63 °
Thus, protecting the Dry Tortugas through a fully-protected marine reserve
serves both the goals of restoring commercially important fisheries and of
restoring the Florida Keys coral reef ecosystem more generally. In addition,
"[t]his ecological reserve will also serve as the best reference site available for
ecosystem along the more
evaluating the changes that occur in the coral reef
631
human-influenced portions of the Keys' reef tract."
As noted, NOAA always intended to establish the Dry Tortugas as an
Ecological Reserve within the FKNMS, but it delayed designation to better
accommodate fishers. 632 Indeed, the marine reserve/fisheries conflict became
clear in early debates over the proposed reserve, and neither fishers nor
conservationists were happy with the boundaries of the reserve as originally
proposed: "Conservationists argued that it contained too little coral reef, while
fishers, ,633
objected to the extent of shrimp fishing ground that would be lost to
them.

Despite these conflicts, NOAA and stakeholder groups reassembled in 1998
to try to designate the Dry Tortugas Ecological Reserve.634 The conflict between
reserve proponents and fishers had not disappeared, and establishment of the
reserve would affect fishers, especially lobster and handline fishers. 635 To ensure

629. Dry Tortugas Ecological Reserve, supra note 405; MPAS: TOOLS FOR SUSTAINING OCEAN
ECOSYSTEMS, supra note 17, at 159; Delaney, supra note 569, at 12.
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635. NOAA, FLORIDA KEYS NATIONAL MARINE SANCTUARY: FINAL SUPPLEMENTAL ENVIRONMENTAL
IMPACT STATEMENT/FINAL SUPPLEMENTAL MANAGEMENT PLAN xvi (Nov. 2000) [hereinafter TORTUGAS
RESERVE FINAL PLAN]. Jeff Brax has nevertheless argued that
the stakes were simply lower at Tortugas than at Florida Keys [because] the Tortugas is
located in a remote location [and because the] no-take zones at Tortugas did not represent
the same short-term economic threat to commercial fishing interests as at Florida
Keys.... Fish and lobster populations had already been significantly depleted at Tortugas,
and the Sanctuary Working Group determined in 1999 that only 105-110 commercial
fishermen were using the area. NOAA determined that implementation of the reserve
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that fishers' concerns were adequately addressed, this time "NOAA developed a
truly comprehensive approach towards setting up a Tortugas reserve," getting all
interest groups, including and perhaps especially fishers, involved in the
"Tortugas 2000" working group. 636 The goal was to protect the Dry Tortugas
' 637
without "unduly affecting other user groups.,
Work on the Tortugas reserve was both quick and creative. "In April 1999,
the Tortugas working group started making provisional proposals for the
reserve's boundary," taking into account fisheries needs, ease of patrol,
protection for popular dive sites, and "access to key commercial fishing
grounds." 638 Ignoring regulatory jurisdictions, the group took an ecosystem
approach, focusing on the natural resources within the whole area under
consideration. At the end of the process, the group unanimously agreed on
boundaries for the reserve-and both to expand the FKNMS by 96 square
nautical miles and "to establish a two-section Tortugas Ecological Reserve
totaling 151 [square nautical miles]. ' 639 The Tortugas Ecological Reserve became
effective in July 2001.640
"At 151 square nautical miles, the Tortugas Ecological Reserve [is] larger
than the rest of the [FKNMS's] no-take zones combined;, 64 1 indeed, its
establishment increased the area of marine reserves in the FKNMS ten-fold.642
The two parts of the reserve are Tortugas North, which is larger (ninety square
nautical miles) and contains the most pristine coral reef ecosystems, and Tortugas
South (sixty square nautical miles), which includes critical spawning grounds for
a number of commercially and ecologically important species. 643 In Tortugas
North, which lies within the FKNMS, all taking of marine life, vessel discharges
other than cooling water and engine exhaust, anchoring, and use of mooring

would displace only three percent of commercial fishing activity, causing a short-term
revenue loss of, at most, 6.3 percent.
Brax, supra note 91, at 112-13 (footnotes omitted).
636. Dry Tortugas Ecological Reserve, supra note 405; see also MPAS: TOOLS FOR SUSTAINING OCEAN
ECOSYSTEMS, supra note 17, at 159-60 (noting that the process "brought together [twenty-five] commercial and
recreational fishers, divers, conservationists, scientists, citizens, and representatives of government agencies
into a working group charged with using the best available scientific information to evaluate alternative
approaches.").
637. MPAS: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra note 17, at 160.
638. Dry Tortugas Ecological Reserve, supra note 405.
639. MPAS: TOOLS FOR SUSTAINING OCEAN ECOSYSTEMS, supra note 17, at 160.
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gov/tortugas/welcome.html (last updated July 24, 2001) (copy on file with the McGeorge Law Review).
641. Delaney, supra note 569, at 13.
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2000), at http://www.environmentaldefense.org (copy on file with the McGeorge Law Review).
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buoys by vessels more than one hundred feet long are prohibited.644 Diving and
snorkeling are allowed, but participants need a permit. 645 Regulations for
Tortugas South, which lies outside the FKNMS,6 46 are even more restrictive,
prohibiting diving and mooring as well as all the activities prohibited in Tortugas
North.64 7
In contrast to the FKNMS's general zoning plan, the Tortugas Ecological
Reserve's management plan emphasizes the reserve's relationship to fishing,
both in terms of fishing as a cause of the area's degradation and in terms of the
reserve's ability to restore commercial and recreational fishing throughout the
Florida Keys. Two facts probably explain this change in emphasis. First,
politically, all participants in creating the reserve were aware that fisheries
interests had blocked earlier establishment of the reserve, suggesting an
underlying need to "sell" the reserve to fishers. Second, by 2000, NOAA
possessed encouraging scientific data regarding the ability of the FKNMS's other
marine reserves to restore commercially important species, providing ready
evidence that the reserves served fisheries goals.
The resulting rhetoric regarding the Dry Tortugas Ecological Reserve is quite
different from the rhetoric NOAA used for the FKNMS generally. For example,
while commentators acknowledged that the Tortugas reserve "would protect a
productive coral reef environment, including several recreational diving sites,"
they were also quick to emphasize that "'the proposed Tortugas reserve could
serve as a replenishment area for depleted fish populations in the Florida Keys as
well as enhance diving opportunities for the Gulf's ecotourism industry.' 648
Similarly, in documents creating the management plan, NOAA emphasized-as
it did not in the FKNMS management plan-the exploitation of the Dry Tortugas
by fishers and the effects of that exploitation on both the ecosystem and the
fisheries:
Despite the Tortugas' beauty and productivity, it has been exploited for
decades, greatly diminishing its potential as a source of larval recruits to
the downstream portion of the Florida Keys and to itself. Fish and lobster
populations have been heavily fished thus threatening the integrity and
natural dynamics of the ecosystem. Anchoring by freighters is destroying
large areas of coral reef habitat that provide the foundation for
economically important fisheries.649
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Similarly, while NOAA acknowledged the reserve's role as ocean wilderness, 650
it did so only after emphasizing the reserve's importance for commercially
valuable species:
An ecological reserve in the Tortugas will preserve the richness of
species and health of fish stocks in the Tortugas and throughout the
Florida Keys, helping to ensure the stability of commercial and
recreational fisheries. The reserve will protect important spawning areas
for snapper and grouper, as well as valuable deep water habitat for other
commercial species. 65 '
Finally, NOAA emphasized the role of the reserve as a fisheries restoration study
site, noting that the reserve "presents an unprecedented and unique opportunity in
the U.S. to study the effects of this reserve, not only on the changes to in situ
biodiversity and ecosystem functioning, but also on the effects on surrounding
fishery resources through spillover of adult biomass and replenishment through
larval dispersal. 652
Thus, in less than five years in the FKNMS, marine reserves evolved from
being highly suspicious ecosystem- and biodiversity-focused management tools,
generally opposed by commercial and recreational fishers, to being important
tools in restoring admittedly over-exploited fisheries, with fishers actively
participating in the creation of a large new reserve. This process is continuing,
moreover, in the Dry Tortugas National Park, an area of the FKNMS lying east
and south of Tortugas North, which the National Park Service has been managing
since 1983.653 In July 2001, the National Park Service released a new
management plan for the park, zoning the park into marine reserves known as
Research Natural Areas, educational areas known as Historic Preservation/Adaptive
Use Zones, multiuse Natural/Cultural Zones, highly-controlled Research Natural
Area Zones in pristine locations, and research-only Special Protection Zones "for
certain exceptional and critical rcsources. ' ' 65 4 When this new plan takes effect,
marine reserves in the FKNMS will again increase in number.
To be sure, designation as an ecological reserve cannot protect the Dry
Tortugas from all harm. For example, in February 2002, "NOAA and the National
Park Service... joined forces in Florida to restore coral reefs and seagrass in the
Dry Tortugas National Park damaged by three recent shrimp boat groundings and
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an oil spill. '655 The shrimp boats grounded in the national park in December 2001
and January 2002, "both within and adjacent to the park's most popular swimming
and snorkeling area." 656 In the January 2002 grounding of two boats, "[o]ne vessel
broke-up and spilled approximately [two thousand] gallons of diesel fuel. 657
NOAA hopes that the quick restoration response will aid the coral reefs in
recovering, 658 but the groundings and oil spill caused significant damage.
Nevertheless, the history of marine reserves in the Dry Tortugas demonstrates
that when ecosystem goals and fisheries goals can be pursued simultaneously and
when fishers are included in the debate, all interested parties, including the fishers,
can agree to create marine reserves that curtail existing fishing. Significantly, the
coral reef ecosystems of the Florida Keys were already significantly degraded by
the time the debate over marine reserves began. The degraded state of these reefs
allowed considerable overlap in ecosystem and fisheries goals because both goals
require substantial restoration of the overfished species. In addition, a wellestablished diving- and snorkeling-based tourism industry allowed for full debate
regarding the preservationist versus extractive values of the coral reef ecosystem.
While it may seem paradoxical to create marine wilderness explicitly to
promote consumptive uses of the sea, the scientifically demonstrated value of the
Dry Tortugas and other marine reserves to fishers certainly helped to overcome
the political resistance to establishing such reserves, allowing larger areas of
marine wilderness to come into being. When the goals shift completely to
ecosystem protection, in contrast, the very creation of marine reserves may be
jeopardized.
VII. THE NORTHERN HAWAIIAN ISLANDS CORAL REEF
ECOSYSTEM RESERVE

If marine reserves in the Florida Keys are being expanded in order to pursue
both ecosystem and fisheries goals, the coral reef ecosystem of the Northwestern
Hawaiian Islands (NWHI) presents the next major issue for marine reserves in
the United States: are Americans willing to declare a nearly pristine marine
wilderness almost completely off limits to fishing to pursue almost exclusively
biodiversity and ecosystem function goals, even when no ready replacement
industry exists? Current efforts to protect this ecosystem bring into sharp focus
the conflicts between fisheries goals and ecosystem goals because little to no
overlap between these goals exists. According to a recent scientific report,
"'[s]ustainable fishing' may not be possible in the shallow coral reef waters that
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make-up the NWHI if we want to preserve these unique ecosystems in their
present state. 659 Congress and NOAA will be the final arbitrators between these
interests as they go about creating the Northwestern Hawaiian Island Coral Reef
Ecosystem National Marine Sanctuary in the next two to three years, but the
battle along the way may make the controversy over the FKNMS look like
relatively friendly debates.
A.

Hawaii's CoralReef Ecosystems

About twenty-five million years ago, the Hawaiian archipelago emerged
from the sea in the middle of the huge Pacific Ocean, forming one of "the longest
and most isolated chains of tropical islands in the world., 660 These islands
support an extensive coral reef ecosystem, rich in coral atolls, "that hosts an
interdependent association of vertebrates (monk seals, reef and bottom fish,
turtles, birds, sharks), invertebrates (corals, anemones, jellyfishes, mollusks,
shrimps, crabs, lobsters, sea urchins, sea stars, sea cucumbers), sea grasses, and
algae." 66' In addition, the Hawaiian archipelago "represent[s] a nearly perfect
textbook example of the evolution of islands and reefs. ..
This ecosystem is
the United States's largest coral reef ecosystem, 663 and its isolation contributes to
its importance as an ecosystem.
Ecologically, it is useful to group the Hawaii Islands and their associated
coral reefs into two sections: the Northwest Hawaiian Islands (NWHI) and the
eight main Hawaiian Islands (MHI)-Oahu, Maui, Hawaii, Kauai, Lanai,
Molokai, Niihau, and Kahoolawe. Only twenty percent of Hawaiian coral reefs
are found off the settled and toured MHI, and about twenty-five percent of the
fish and other animals that live in these reefs are endemic-"that is, species
found nowhere else in the world. 664 Because of their close proximity to the
settled areas of Hawaii, however, these reefs "suffer from many of the same
problems as the Florida reefs, including agricultural development and associated
sedimentation runoff and impacts from the military and tourism. ' 665 "[T]he most
serious threats relate to rapid population growth and urbanization, leading to
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sewage discharges, additional construction, overuse, overfishing, industrial
discharges, and port development and operations."666
Of more ecological and, recently, political and legal interest, are the coral
reefs of the NWHI. 667 "Over 80 [percent] of reefs in Hawaii lie among the
668
northwest Hawaiian Islands, stretching 1,300 miles from Kauai to Kure Atoll,,
"north and west of the islands that most tourists visit. '669 The NWHI contain
about 3.5 million acres of coral reefs, including coral islands, atolls, and
seamounts. 670 The reefs themselves record the geological history of volcanic
activity and erosion that shaped the islands; the area is culturally significant to
the Native Hawaiians, and the islands contain links to early Polynesian
67
cultures. 1
Like the coral reefs in Florida, reefs in the NWHI are at the far northern end
of waters that can support coral reefs. However, as a result of relatively
insignificant human activity in these islands,672 these reefs are in much better
shape than their counterparts in Florida and the more settled parts of Hawaii.
They also exhibit scientifically interesting variations in coral growth and habitat
formation. For example, at Kure Atoll, the last island in the series, "the rate of
coral growth barely keeps pace with the rate of submergence and erosion of the
volcanic islands," a point known as the "Darwin point., 673 Beyond Kure, coral
growth is too slow to keep the volcanic peaks above sea level; instead, they form
674
the Emperor Seamounts.
Although scientists until very recently believed that the NWHI would exhibit
rather low diversity of coral species because of their geographic isolation and
northern location, 675 surveys of the area in 2000 "reveal the NWHI are much
more pristine and diverse than anticipated. 6 76 These surveys "found higher
biodiversity of coral species in the NWHI than in the MHI, amazing scientists
who assumed that species richness would be lower in the NWHI's cooler,
subtropical waters. 677 Moreover, "[t]he NWHI likely support the highest
proportion of undescribed reef species (corals, sponges, algae, other invertebrates)
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compared to any other large reef ecosystem on the planet., 678 As proof of this
claim, divers in the 2000 surveys found seven new species of sponges on a single
dive, 679 four species of algae new to science, 680 and 108 species of algae
previously unknown to exist in the French Frigate Shoals, one of the island
groups within the NWHI.68' In addition, the reefs' isolation has also led to a high
proportion of endemic species682 -approximately half of the reefs' more than
seven thousand marine species "are unique to the Hawaiian Island chain., 683 The
NWHI are also home to species of special concern, such as "the endangered
Hawaiian monk seal, the threatened green sea turtle, and the endangered
leatherback and hawksbill sea turtles. 684 Indeed, this chain is home to almost the
entire world population of Hawaiian monk seals, currently numbered at about
1,400 individuals, 685 which is "the only surviving marine mammal wholly
highly endangered species listed
dependent on a coral reef ecosystem ' , 61 6 a
687
under the federal Endangered Species Act.
Unlike the eight MHI, the NWHI are largely unpopulated; "[s]ince Midway
Island [was] the only inhabited island in the chain, there are few impacts from
land-based human activities, such as wastewater and storm runoff., 688 The rather
limited human interference in the NWHI has left the coral reef ecosystem fairly
intact-a fact that is just now beginning to be appreciated. In particular, large
numbers of apex predator reef fish continue to dominate the NWHI coral reef
ecosystem, a situation "perhaps unique in the world and a reflection of long
periods without fishing pressure., 689 As in all marine ecosystems, "fishing down
the food chain" tends to remove these apex predators-top carnivores-from
coral reef ecosystems, which in turn can "profoundly affect how the whole coral
reef fish assemblage is structured., 690 In the NWHI, however, these predators
largely have not been fished. As a result, according to the 2000 surveys, fiftyfour percent of the fish in the NWHI are apex predators, twenty-seven percent are
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herbivores, and eighteen percent are low-level carnivores.69' In comparison, in
the heavily-fished waters of the MHI, only three percent of the fish are apex
carnivores, forty-eight percent are herbivores, and forty-nine percent are lowlevel carnivores. 692 The NWHI coral reef ecosystem therefore allows scientists
"to look at how coral reef fish assemblages are organized in as natural a state as
possible" 693-and the NWHI are perhaps the only place in the world where such
a coral reef ecosystem still exists.694
Given this biological uniqueness, many have argued that the entire NWHI
coral reef ecosystem should be protected as a marine wilderness:
The limited reef fishing activities that have occurred in the NWHI have
resulted in minimal anthropogenic impacts. These reefs are among the few
large-scale, intact, predator-dominated reef ecosystems remaining in the
world, and offer a chance to examine what could occur if larger, more
effective, no-take marine protected areas were implemented in the MHI
and elsewhere in the nation and the world. These areas should not only be
set aside for their intrinsic value, but also for their value to enhance fishing
and hedge against fisheries collapses by potentially providing sources of
recruits.... The NWHI is one of the few places left in the world that is
sufficiently pristine to study how unaltered ecosystems are structured, how
such ecosystems function, and how they can be most effectively
preserved.695
Even in this intrinsic-value-based plea for protection, however, the author
mentions the NWHI's value as a source of recruits in an attempt to incorporate
fisheries values. In this case, even recruits may serve a more biodiversity-based
function than a fishery-based function: because so many species found on all
Hawaiian coral reefs, including MHI coral reefs, are endemic, "there is no
outside reservoir to replace these organisms. '696
While fishing in the NWHI is limited, the NWHI coral reef ecosystem suffers
from other stresses, both natural and human-induced. Corals in the NWHI are
slow growing, and the reefs are subjected to climatic events such as winter storms,
hurricanes, and tidal waves that "may play an important role in the ecosystem
productivity.. ,,697 In addition, "[i]n the mid-1970s to late 1980s, changing
oceanographic conditions (decadal shift) may have caused the islands' biological
productivity to decrease, affecting food availability for all of the resident
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animals. 698 Anthropogenic threats are mainly "marine debris, invasive species
and possible overuse by humans," including "vessel groundings, pollution from
ships and other vessels, derelict fishing gear, derelict military and commercial
infrastructure, land development, the introduction of alien species, and ecotourism
impacts. ,,699
Of these human-induced stresses, fishing gear plays a prominent role:
One of the principal threats to the Northwestern Hawaiian Islands
ecosystem is marine debris, mainly in the form of derelict fishing gear.
Derelict gear caught in North Pacific Ocean circular currents are
deposited in the archipelago reefs, which act like a comb or straining
filter. Wave action causes the gear to abrade coral reefs, scour the sea
floor, and damage other essential fish habitat. In a 1997 cleanup effort,
nearly [twenty percent] of the mass of marine debris removed at a Pearl
and Hermes atoll site consisted of dead coral. In addition to habitat
destruction, endangered Hawaiian monk seals and other marine species
become entangled in marine debris. In the past five 700years, over [sixty]
tons of debris have been removed from the reef chain.
Much of the fishing gear debris comes from coral reef fisheries in the MHI.
While "[c]ommercial fishing has historically represented a small share of
Hawaii's total economic activity," in the late 1990s the fishing industry remained
fairly stable while the plantation agriculture, tourism, and military sectors all
took a downturn in the Hawaiian economy, 70 1 increasing commercial fishing's
relative importance in the MHI. Ironically, some of the marine debris in the
NWHI comes from the State of Hawaii's attempts to promote commercial fishing
elsewhere in the islands: surveyors found several yellow-buoyed "Fish
Aggregation Devices" in and around the NWHI reefs, which the Hawaii
attract
Department of Land and Natural Resources installs around the MHI "to
70 2
oceanic fish in the water to aid fishers in their search for suitable catch.
Fishing activity in the NWHI is limited, but not nonexistent. While
considered a relatively small part of the Hawaiian economy, coral reef fisheries
in Hawaii are arguably still worth twenty million dollars annually.70 3 Commercial
fisheries have included spiny and slipper lobster, bigeye scad, surgeonfish,
snappers, goatfish, rudderfish, and mollusks; a sport fishery also exists, as well as
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spearfishing for parrotfish, surgeonfish, octopus, and squirrelfish. 7 4 In the
NWHI, however, only a bottomfish fishery is still active in federal waters; "two
additional Fishery Management Plans [exist], for crustaceans (lobster) and
precious corals, that are not currently active. There is also some recreational
fishing in the area. 70 5
Limited as it may be, however, fishing in the NWHI, including fishing in the
State-controlled waters surrounding every island except Midway, is the primary
economic use of that coral reef ecosystem.
Researchers occasionally occupy the islands for limited periods of time
and take part in research expeditions. There is some ecotourism, focused
primarily on and around Midway Atoll. Commercial fishing remains the
predominant activity in [the federal waters of the NWHI].70 6
As a result, no other commercial use values, like tourism, effectively balance
extractive fisheries interests in the debate over protecting the coral reef
ecosystem as a marine wilderness.
B. Protectingthe Northwestern HawaiianIsland CoralReef Ecosystem
1.

Early Protections

The NWHI have induced efforts to protect them for almost a century. First,
in 1909, President Teddy Roosevelt, acting through executive order, reserved the
NWHI, except for Midway, "for the use of the Department of Agriculture as a
preserve and breeding ground for native birds. 70 7 Within this "Hawaiian Islands
Reservation," it was "unlawful for any person to hunt, trap, capture, willfully
disturb, or kill any bird of any kind whatever, or take the eggs of such birds,"
except in compliance with the Department's regulations. 0 8 The Reservation was
the first marine protected area in the NWH1 70 9 and eventually became the
Hawaiian Islands National Wildlife Refuge. 710 "In 1988 the Midway Atoll
National Wildlife Refuge was established, extending protection to all [the
NWHI's] reefs." 71' President Clinton shifted management of Midway to the
Department of the Interior in 1996 and required, among other things, that the
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Secretary manage the area in7 12order to "maintain[] and restor[e] natural biological
diversity within the refuge."
2. The Northwestern HawaiianIslands CoralReef Ecosystem Reserve
In 2000, both President Clinton and Congress became active in extending the
protections in the NWHI to the entire coral reef ecosystems located there. 7 13 On
December 4, 2000, President Clinton issued Executive Order No. 13178' 14 "to
ensure the comprehensive, strong, and lasting protection of the coral reef
ecosystem and related marine resources and species ... of the Northwestern
Hawaiian Islands" 7 '5 by establishing the Northwestern Hawaiian Islands Coral
Reef Ecosystem Reserve, 71 6 which contains about seventy percent of all coral
reefs that exist in the United States. 717 This 1200-by-100-nautical-mile reserve in
the federal waters surrounding the NWH1718 is the United States's largest MPA
and the second largest marine reserve in the world, "second only to the Great
Barrier Reef Reserve of Australia., 719 It "encompass[es] about 131,800 square
miles" 72 0 -an21 area "larger than the land area of Florida and Georgia
7
combined.,
Recognizing that "[t]he world's coral reefs-the rain forests of the sea-are
in serious decline," and that "approximately [seventy] percent of U.S. coral reefs
are in the Northwestern Hawaiian Islands," 722 President Clinton ordered that the
Reserve be managed using a precautionary approach, "with resource protection
favored when there is a lack of information regarding any given activity, ' 723 and
using "geographical zoning and innovative management techniques to ensure that
the Reserve resources are protected from degradation or harm., 724 Reserve
managers were also supposed to restore injured and degraded portions of the
725
coral reef ecosystem.
In effect, therefore, President Clinton created the Northwestern Hawaiian
Islands Coral Reef Ecosystem Reserve as an enormous MPA with internal zoning

712.

Exec. Order No. 13,022, §§ 1, 3(a)(I), 61 Fed. Reg. 56,875 (Oct. 31, 1996).

713.

Exec. Order No. 13,178 § 1,65 Fed. Reg. 76,903 (Dec. 4,2000).

714.

Id.

715.

Id. § 2, 65 Fed. Reg. at 76,904.

716. Id. § 3, 65 Fed. Reg. at 76,904.
717. NOAA Questions and Answers, supra note 698.
718. Northwestern Hawaiian Islands Coral Reef Ecosystem Reserve Exec. Order No. 13,178 § 3, 65
Fed. Reg. at 76,904.
719. KAHEA, Northwestern Hawaiian Islands Update 1 (June 19, 2001) (on file with the McGeorge
Law Review).
720.

ZINN & BUCK, supra note 22, at 4.

721.
722.
723.
724.
725.

NOAA The Region, supra note 660.
Exec. Order No. 13,178: § 1,65 Fed. Reg. at 76,903 (Dec. 4, 2000).
Id. § 4(b), 65 Fed. Reg. at 76,904.
Id. § 4(d), 65 Fed. Reg. at 76,904.
Id. § 4(g), 65 Fed. Reg. at 76,904.

McGeorge Law Review / Vol. 34
and two ecosystem-based goals: preserving and restoring the coral reef ecosystem.
Moreover, the reserve's zoning includes several no-take marine reserves known as
Reserve Preservation Areas (RPAs).726 Within these areas, commercial and
recreational fishing, anchoring, touching or taking of coral, discharges except for
cooling water and engine exhaust, and any other activities that the Secretary of
Commerce chooses to designate are forbidden.727 However, "Native Hawaiian
noncommercial subsistence, cultural, or religious uses may continue, to the
extent consistent with existing law, within the Reserve and Reserve Preservation
Areas.
,,728
Congress required "adequate review and comment" before the RPAs could
become permanent. 729 Anticipating this requirement, on December 8, 2000, the
Clinton Administration proposed to make the RPAs permanent and initiated a
thirty-day comment period on this proposal.7 30 The Secretary of Commerce held
seven public hearings on the proposal, six of which were held in Hawaii. On
January 18, 2001, President Clinton issued the Final Northwestern Hawaiian
Islands Coral Reef Ecosystem Reserve Executive Order, 31 adjusting some of the
RPAs' boundaries but otherwise making those areas permanent fixtures.732
Together, the Executive Orders created 15 RPAs 733 covering a total of about
4.8 percent of the reserve.734 Boundaries of the RPAs are set by depth, with each
RPA extending "from the seaward boundary of Hawaii State waters out to a
mean depth of [one hundred] fathoms. . ... ,73 Diving is allowed in the RPAs, but
boats cannot anchor on the coral, and "no removal, moving, taking, harvesting, or
damaging of any living or non-living coral resource or species" is allowed.736
For the most part, therefore, the RPAs are true marine reserves, off-limits to
any fishing. In ten of these areas, President Clinton allowed already-permitted
commercial bottomfishing to continue and allowed recreational fishers to troll for
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Preservation Area are available at NOAA's website.
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pelagic species of fish such as tuna,737 but these activities are limited. Moreover,
continued bottomfishing is limited to five years in some of these RPAs.738
In addition, for the entire Reserve, the Executive Order capped existing
commercial and recreational fishing permits at current levels and limited
commercial levels of take.739 It forbade oil and gas development, vessel anchoring
on coral, altering the seabed, discharges and depositions of most materials, and
removal of or harm to any of the resources within the reserve.740
NMFS, working with the Secretary of the Interior and the Governor of Hawaii,
received the authority to set up an operations plan for the Reserve, with approved
uses generally limited to scientific research, education, and Native Hawaiian
cultural activities.741 As for other activities, NMFS must identify "potential
tourism, recreational, and commercial activities within the Reserve and actions
necessary to ensure that these activities do not degrade the Reserve's resources or
diminish the Reserve's natural character;" in addition, NMFS was to investigate
the "[u]se of vessel
monitoring ... for any vessel entering or transiting the Reserve,
742
if warranted."
The Coral Reef Ecosystem Reserve Council oversees the Reserve. The
Council consists of three Native Hawaiian representatives, three non-Federal
scientific experts, "[t]hree representatives from nongovernmental wildlife/marine
life, environmental, and/or conservation organizations," one commercial fishing
representative, one recreational fishing representative, one tourism representative,
one non-Federal education and outreach representative, one citizen-at-large, one
representative from the State of Hawaii, and one ex officio representative from
each of the Department of the Interior, the U.S. Coast Guard, the Department of
Defense, the State Department, NMFS, the Hawaiian Islands Humpback Whale
National Marine Sanctuary, the National Science Foundation, the Marine
Mammal Commission, and the Western Pacific Regional Fishery Management
Council.74 3
Currently, the Reserve operates pursuant to a draft Reserve Operations
Plan,744 which NOAA issued in February 2002. 745 The draft plan outlines ten
action plans for the Reserve: operations, education and outreach, cultural
resources, research and monitoring, mapping, restoration, emergency response

737. Exec. Order No. 13,178, as modified by Exec. Order 13199, § 8(a)(I), as presented in NWHI
RESERVE DRAFT PLAN, supra note 706, at 131-32.
738. Id. § 8(a)(3), as presented in NWHI RESERVE DRAFT PLAN, supra note 706, at 132.
739. Id. § 7(a), 65 Fed. Red. at 76,907.
740. Id. § 7(b), 65 Fed. Reg. at 76,907.
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Coral Reef Ecosystem Reserve for Public Comment, 67 Fed. Reg. 11,997, 11,998 (Mar. 18, 2002).
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and damage assessment, marine debris, enforcement, and designation.7 46 Two of
the initial strategies within the Operations Action Plan were to determine the
fishing caps for the Reserve and to clarify the RPA boundaries, both of which
NOAA intended to complete before 2003 in order to improve "protection of the
coral reef ecosystem and associated species within the Reserve. 7 47 NOAA also
plans to develop a permitting process for restricted activities within the Reserve
and, especially, within the RPAs in the same time frame.748 Over the next two
years NOAA also intends to issue a report identifying the types of recreational,
tourism, and commercial activities that will be allowed within the Reserve and a
recommended zoning plan to accommodate these activities.749
Thus, pursuant to the executive order, zoning will only increase within the
Reserve over the next two years. By the time the Reserve becomes a National
Marine Sanctuary, it will almost certainly be a large, multi-zone, multiple-use
MPA with core marine reserves-the RPAs-where all or almost all extractive
uses have been eliminated.
3. A More PermanentProtection?The Northwestern HawaiianIslands
National Marine Sanctuary (in Progress)
The Northwestern Hawaiian Islands Coral Reef Ecosystem Reserve currently
only exists because of an executive order, and as legally-binding instruments go,
executive orders are fairly weak. 750 "[F]ederal courts are generally reluctant to
enforce [e]xecutive [o]rders, viewing them as the internal administrative
mechanisms of the executive branch.",75' New presidential administrations are
also legally free to change their minds about prior administration's executive
orders. For example, President Bush took about a year after coming into office
before deciding to accept President Clinton's Northwestern Hawaiian Islands
Executive Orders.
As a result, the Northwestern Hawaiian Islands Coral Reef Ecosystem Reserve,
and particularly its no-take RPAs, enjoy a tenuous legal existence. Under the
Magnuson-Stevens Act, for example, NOAA and the Western Pacific Regional
Fishery Management Council (Westpac or WPRFMC) could legally choose to
impose a different fishing regime on the NWHI. For now, however, "the
Commerce Department [the Department in which NOAA is located] has decreed

746.
747.

NWHI RESERVE DRAFT PLAN, supra note 706, at 1I.
Id. at 12, 34. As of April 2003, NOAA had not issued these rules.

748. Id. at 12, 36.
749. Id. at 40-41.
750. See Chapman, supra note 356, at 355-58.
751. The CoralReef Task Force, supra note 185, at 10356 (citing National Ass'n of Gov't Employees,
Inc. v. Federal Labor Relations Admin., 179 F.3d 946, 951 (D.C. Cir. 1999)).

2003 / Taking Steps Toward Marine Wilderness Protection?
that Clinton's executive order trumps any conflicting decisions by the fishery
,.752
council regarding the current reserve ....
More permanent, administration-resistant protection for the NWHI, however,
can only come through statute, and throughout Clinton's presidential terms
Congress demonstrated its willingness to act. Before President Clinton signed the
Northwestern Hawaiian Islands Coral Reef Reserve Executive Order, Congress
authorized him, in consultation with the Governor of Hawaii, to "designate any
Northwestern Hawaiian Islands coral reef or coral reef ecosystem as a coral reef
reserve to be managed by the Secretary of Commerce., 753 Most importantly, if
the President so designated a reserve, the Secretary was then to designate the
reserve as a national marine sanctuary pursuant to the National Marine
Sanctuaries Act.754 In his executive orders, President Clinton also ordered the
755
Secretary of Commerce to designate the reserve as a national marine sanctuary.
On January 19, 2001-two days before the change in presidential
administration-NOAA announced its intention to designate the Reserve as a
national marine sanctuary. 756 As a result of Bush Administration's reconsideration,
however, NOAA did not begin the scoping process for the sanctuary until March
2002. 757 Because of high levels of public interest in this sanctuary, NOAA has
twice extended public participation in the scoping, which was scheduled to close
in August 2002.759 NOAA expects the sanctuary designation process to take two or
three years 760 and has planned to issue the necessary final Fishery Management
Plan and Final Environmental Impact Statement in November 2003, with

752. Rita Beamish, Clinton's Rules for NW Islands Could Weaken, ASSOCIATED PRESS, May 14, 2002,
at 1,availableat http://www.kahea.org/PressReleases/Bush-Threat-to-NWHI.html [hereinafter Clinton's Rules
for NW Islands Could Weaken] (copy on file with the McGeorge Law Review).
753. National Marine Sanctuary Amendments Act of 2000, Pub. L. 106-513, § 6 (g)(l), 114 Stat. 2381
(Nov. 13, 2000).
754. Id. § 6(g)(2)(A).
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2002); Public Scoping Period for the Proposed Designation of the Northwestern Hawaiian Islands National
Marine Sanctuary; Reopening of Comment Period, 67 Fed. Reg. at 47,774 (reopening the comment period until
Aug. 6, 2002).
759. Public Scoping Period for the Proposed Designation of the Northwestern Hawaiian Islands National
Marine Sanctuary; Reopening of Comment Period, 67 Fed. Reg. 47,774 (July 22, 2002) (reopening the
comment period until Aug. 6, 2002).
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implementation in January 2004.761 However, if the sanctuary is not "designated
before October 1, 2005, the [National Marine Sanctuaries Act] directs that the
Secretary 76[of
Commerce] shall conduct a review of the management of the
2
Reserve."
The decision to proceed with the sanctuary designation does not mean,
however, that the Bush Administration has committed itself to the Reserve's
systems of no-take RPAs. Designating the marine sanctuary is a separate legal
process from establishing the Reserve, and Vice Admiral Conrad Lautenbacher,
Jr., the Administrator of NOAA, indicated that other concerns besides
environmental protection, "including the livelihood of commercial fishermen,
will be considered as NOAA conducts the process of creating a national marine
sanctuary. ,,763 In particular, NOAA "could potentially change those protected reef
areas, which bottom fishermen have complained are some of their best fishing
spots. ' 764 NOAA is also considering reopening the lobster fishery and allowing
fishing for precious corals.765 President Clinton's cap, limiting fishing in the
Reserve to levels and kinds that existed at the time the Reserve was declared,
prevents such expanded fishing.
Thus, while the Northwestern Hawaiian Islands Coral Reef Ecosystem
Reserve is a large and potentially expanding experiment in marine wilderness
protection, with relatively extensive marine reserves and potentially increasing
marine zoning, the character of the Northwestern Hawaiian Islands Coral Reef
Ecosystem National Marine Sanctuary is far from determined. At the center of
the continuing controversy, moreover, is fishing.
D. Fisheries Conflicts in the NationalMarine Sanctuary DesignationProcess:
Marine Wilderness Versus Multiple Use
The NWHI are largely unused, a seemingly unlikely area to spark executivelevel battles for regulatory control. "Yet this watery patch of real estateuninhabited save for a handful of researchers, a dwindling number of monk seals
and myriad native species-is the crux of a clash among scientists,
environmentalists, and a tiny group of fishermen, along with government agencies
vying to control its future. 766

761. NWHI RESERVE DRAFT PLAN, supra note 706, at 99.
762. NOAA Questions and Answers, supranote 698.
763. Clinton's Rulesfor NW Islands Could Weaken, supra note 752, at 1.
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As noted, before President Clinton declared the area a Reserve, few fisheries
actually operated in the federal waters of the NWHI coral reef ecosystem, and the
Western Pacific Regional Fishery Management Council (WPRFMC) already
regulated those that did exist. 767 Moreover, only a few vessels participated in
these fisheries, landing fairly small volumes of fish.768 For example, the most
active fishery in the NWHI was and is the bottomfish fishery, which consists of
two limited entry zones, one with seven permits and the other with ten permits,
and a total of three to thirteen vessels participating.769 Total revenues from this
fishery have averaged about one million dollars per year, and the stocks involved
770
are considered to be healthy.
Other fisheries in the NWHI have included a small-capped at fifteen
permits, more than half of which are inactive-spiny and slipper lobster fishery,
currently closed "pending the resolution of uncertainties in the current stock
assessment model"; a pelagic (openwater) fish fishery that operates more than
fifty nautical miles out from the Reserve; and an inactive precious corals fishery
that will not soon be initiated, because since April 2002 regulations have
prohibited the harvesting of precious coral in the entire Northwestern Hawaiian
Islands Coral Reef Ecosystem Reserve.77'
In short, the NWHI appears to be a perfect place to establish extensive notake marine reserves with little fisheries opposition. Instead, despite their limited
presence, "recreational and commercial fishing are among the more contentious
772
management issues in the area.,
Several factors contribute to the contentiousness of fishing management in
the NWHI. First, as noted, "[c]ommercial fishing remains the predominant
activity in Reserve waters., 773 It is thus the most visible use of these waters under
a legal and policy regime that still stringently favors use of the marine
environment over preservation.
Second, the NWHI fisheries, small as they are, are important to the Hawaiian
Islands both culturally and economically. For example, the NWHI spiny and
slipper lobster fishery in the Northwestern Hawaiian Islands "has historically
accounted for more than [ninety percent] of the total permitted commercial
lobster catch in the Hawaiian Islands, '
while the NWHI "provide about half of
the bottomfish landed commercially in Hawaii. These fish are larger than those
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found around the main Hawaiian Islands and are especially important to local
restaurants specializing in fresh fish dishes. 7 7 5 Moreover, "Northwestern Hawaiian
as
Islands species are considered integral to fisheries in the main Hawaiian Islands 776
sources to replenish commercial and recreational fish and lobster populations.,
In addition, the rise of tourism in the MHI was linked to commercial fishing: as
the commercial fishing industry grew in the late 1970s and beyond, the "regular
and consistent supply of relatively fresh fish allowed the tourism-linked
restaurant market to expand. .. ,,777 "More importantly, fishery resources,
especially coral reef resources, represent an important source of subsistence,
providing food, income, opportunity for social interaction, and cultural exchange
for Hawaii's residents during periods of economic recession., 778 Fishing in the
NWHI is deeply imbedded in native Hawaiian traditions and rituals, and
Hawaiians, on average, consume twice as much seafood as other Americans.77 9
Third, and perhaps most basically, the various interest groups trying to
regulate the NWHI are willing to tolerate different levels of anthropogenic
interference with the NWHI coral reef ecosystems. From one perspective, the
NWHI are still relatively pristine despite past and current fishing, suggesting that
current fishing could continue and even expand without damaging the ecosystem.
While current fisheries in the NWHI are small, the WPRFMC and certain fishers
had plans to expand those fisheries and to allow others. For example, were the
Reserve not in existence, the lobster fishery could re-open once NMFS
adequately complied with the Endangered Species Act. 780 The WPRFMC has
also identified exploratory beds of precious coral "for potential future harvest,"
despite the current harvest prohibition,78 ' and the State of Hawaii has noted that
"[b]ioprospecting for compounds and/or pharmaceutical agents is a possible
future opportunity" 782 in the NWHI.
Other perspectives, however, indicate that preservation of the NWHI as a
relatively pristine coral reef ecosystem may be incompatible with any fishing.
Former NWHI fishermen note that overfishing in the NWHI was always a
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"constant danger" to all species because "'it was so easy to fish them out ...

.

The Hawaii Department of Land and Natural Resources (DLNR), which regulates
fishing in Hawaii, has admitted that fishing could pose threats in the NWHI, based
on what fishing has done to other coral reef ecosystems.784 Moreover, the NWHI
still have not recovered from past incidents of overfishing, suggesting that even
limited fishing may be damaging this slow-recovering ecosystem. For example,
black-lipped pearl oysters were overfished in the 1920s for a button-making
industry and still have not recovered; the 2000 surveys indicate that the oysters
are still absent from the NWHI, more than seventy years after the fishery was
closed. 85 Similarly, edible limpets were overfished throughout the Hawaiian
Islands, and the populations in the NWHI are still limited, although surveyors
found large concentrations in two locations within the NWHI.786
The more recent lobster fisheries in the NWHI arguably give even more
evidence of the clash between fisheries and ecosystem goals within the NWHI.
First, there is evidence that the lobsters themselves were being overfished.
Concentrated lobster trap fishing in the late 1980s led the WPRFMC to impose
both limited entry and harvest quota requirements on that fishery.787 Even so, and
although the lobsters are thought to be common inhabitants of the NWHI, the
2000 surveys "reported few lobsters anywhere except in the lagoon at Kure
Atoll,, ' 788 suggesting that the WPRFMC's regulations were insufficient to
produce a sustainable fishery. Second, the lobster fishery may be interfering with
other reef species as well. The Marine Mammal Commission, for instance,
believes that lobster fishing interferes with the recovery of the Hawaiian monk
seal, which feeds both on the lobsters themselves and on the octopi that lobster
fishers catch as bycatch in their traps.789
Thus, in the opinions of at least some scientists and policymakers, ecosystem
protection goals and fisheries goals are incompatible in the NWHI precisely
because fishers have not yet degraded the coral reef ecosystem to a state where
those goals can overlap. Somewhat ironically, if the goal of a marine reserve is to
preserve a pristine wilderness, reserve managers can tolerate less fishing than
managers can in MPAs that protect an already-degraded ecosystem, because
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degradation from fishing is an unacceptable change in ecosystem condition rather
than an accepted "given."
Commentors on fishing and marine reserves in the NWHI sensed this possible
"either-or" choice early in the Reserve designation process. For example, the
WPRFMC received several -comments adamantly opposing the creation of
MPAs, and especially no-take zones, in the NWHI, ranging from general
opposition to MPAs to perceived discrimination against fishing to questions
about the benefits of MPAs to claims that no-take zones to fifty fathoms "will
significantly and detrimentally affect existing fisheries managed under other
FMPs., 790 Other comments, however, pushed for more and/or larger no-take
MPAs in the region, including requests for the Council to designate thirty percent
of the coral reef ecosystem off-limits to fishing and to include the state-owned
first three miles of ocean as no-take zones. 791
Similar splits in public opinion were evident in May 2000 following President
Clinton's first announcement of interest in protecting the NWHI coral reefs, when
1,090 comments were submitted during the twenty-one-day comment period.792
These comments indicated that members of the public perceived "over harvesting
of certain fish species by both domestic and foreign fishers; the tropical aquarium
fish trade; [and] the live reef fish trade for Asian restaurants and markets" to be
serious existing threats to these reefs, with commentors also worrying about
"poaching and the pressures that will be created to fish the NWHI as other once
productive areas decline. 79 3 At the same time, however, many commentors
expressed an interest in continuing fishing within the NWHI on a sustainable
basis-one of five concentrated clusters of issues that emerged from the public
794
comment process.
Once President Clinton decided to create the Northwestern Hawaiian Islands
Coral Reef Ecosystem Reserve, the controversy increased because the executive
order caps all fishing in the Reserve at current levels.795 This capping "would
effectively close the Hawaiian lobster fishery, curtail other bottom fisheries, and
restrict pelagic fishing near some islands and reefs. 796 Of the "original" (as
opposed to form letter) comments submitted to NOAA in response to President
Clinton's proposal to make the RPAs permanent, 42.8 percent supported the
proposal as written, 22.2 percent thought the Areas should be more restrictive, and
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3.7 percent thought the Areas were too restrictive. 797 With regard to commercial

fishing specifically, however, the comments were more evenly divided, with 18.9
percent of the commentors opining that the fishing measures were too lenient while
8 percent thought they were too strict. 71 8 In mid-2001, Hawaiians continued to
express concern about the perceived cessation of fishing in the NWHI, reporting to
the Pew Oceans Commission that the "recently established coral reef reserve in the
Northwestern Hawaiian Islands has raised concerns over further limits on
799
commercial and recreational fishing.,
Ironically, controversy over fishing in the NWHI came amidst unprecedented
local participation in the establishment of the Reserve-participation arguably
more involved than that in establishing the Dry Tortugas Ecological Reserve in
Florida:
A Native Hawaiian fisherman drafted a community-based protection plan
for the NWHI and presented it at a workshop organized by KAHEA, a
grassroots alliance of Hawaiian cultural practitioners and environmentalists.
Led by kupuna (elders), sixty-five people from [five] islands reworked
the fisherman's plan. Two sets of six public federal hearings were held
throughout the islands. Over 9,500 people submitted written testimony,
overwhelmingly in support of many of the strong conservation measures
800
outlined in the community plan.
Moreover, "[t]he Hawai'i Chapter of the Recreational Fishing Alliance came out
in strong support of the Reserve. Many of Hawai'i's small boat, subsistence, and
recreational fishers consider the NWHI an essential nursery for fish and their
families."' 0 '
From the perspective of this community alliance, continued sources of
conflict regarding fishing in the NWHI are the WPRFMC, which "has led an
unrelenting campaign to undermine the NWHI Reserve and to open protected
areas to coral harvesting and other extractive activities," the DLNR, which "has
not yet committed to the implementation of strong protection measures in state
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waters of the NWHI, '' s2 and constantly circulating but untrue stories about the
supposed ill effects that the Reserve will have on fishing.8 °3
1. The WPRFMC: Pushingfor Expanded Fisheriesin the NWHI
The WPRFMC is one of the eight regional management councils created by
the Magnuson-Stevens Act and is responsible for fisheries management
throughout the Western Pacific, including Hawaii.80 4 The WPRFMC has actively
opposed President Clinton's limitations on fishing in the Reserve in favor of its
own fishing plans.
Under President Clinton, the WPRFMC demonstrated a willingness to use
MPAs and marine reserves to protect coral reefs-although the protections it
would extend were still less than President Clinton imposed in his Executive
Order. As President Clinton was designating the Northwestern Hawaiian Islands
Coral Reef Ecosystem Reserve, the WPRFMC was drafting the Western Pacific
Coral Reef Ecosystem Fishery Management Plan, which it issued in draft form in
December 2000805 and in final form in October 2001 .06 This FMP is the first
large-scale, ecosystem-based fisheries management plan written under the
Magnuson-Stevens Act, 807 and it applies to all of the United States's holdings in
the Western Pacific Ocean, including not only the entire Hawaiian Island chain
but also Johnston Atoll, Wake Island, the Northern Mariana Islands, Guam,
Palmyra Island, Jarvis Island, Howland and Baker Islands, and American
80 8
Samoa.
The overall goal of the Coral Reef Ecosystem FMP is "to establish a
management regime for the entire Western Pacific Region that will maintain
sustainable coral reef fisheries will preventing any adverse impacts to stocks,
habitat, protected species, or the ecosystem." 80 9 Thus, unusual for an FMP, the
Coral Reef Ecosystem FMP did stress ecosystem protection-and it employed
MPAs to pursue that goal. 810 The plan designates all coral reefs within the United
States's EEZ "in unpopulated areas-the Pacific remote island areas, the
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Northwestern Hawaiian Islands, and Rose Atoll in American Samoa"-as
MPAs. s1 Moreover, it establishes zoning plans for each of these areas,
"distinguishing no-take and low-use areas, ' ' 12 and explicitly limits fishing
activities in those zones.
Fishing is prohibited in no-take MPAs, including that by existing FMP
fisheries. No-take MPAs are delineated by the [ten]-[fathom] isobath,
except for certain ecologically sensitive areas where the boundary is
extended to the [fifty]-[fathom] isobath. These areas are French Frigate
Shoals, Laysan Island, the northern half of Midway Atoll, Jarvis Island,
Howland Island, Baker Island, Kingman Reef and Rose Atoll. All other
areas within the [fifty]-[fathom] isobath would by default become lowuse MPAs, where fishing is tightly controlled by a special permit
requirement and other conditions for fishing."1 3
The FMP further emphasizes that "[a]ll extractive activities would be prohibited
in no-take MPAs, except for small harvests related to scientific research and
related resource management," and it amended all other existing FMPs governing
in these areas to disallow take of any regulated species within the no-take
4
zones.

81

Because RPAs in the Northwestern Hawaiian Islands Coral Reef Ecosystem
Reserve extend to the one-hundred-fathom isobath, however, the Executive
Order more stringently protects the NWHI ecosystem than the WPRFMC's coral
reef ecosystem FMP, indicating a level of disagreement between protectionist
goals and use goals within the Executive Branch. Moreover, since the change in
presidential administration, the WPRFMC has more actively opposed the
Executive Order's marine reserve protections. 8 5 In June 2001, for example, proReserve groups reported that
[t]he Reserve's long-term status is still uncertain because of continued
political pressure from the Reserve's opponents who appear to consist
mainly of members of the politically well-connected Western Pacific
Regional Fishery Management Council (Westpac)....
.... Just after the Presidential election, they apparently pushed for
President Bush to reverse the [executive orders], but the Bush transition
team was well aware of not only the massive public support for the
Reserve but also of the fact that the NWHI bottomfish fishery had been
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grandfathered into the [executive orders] and that the area was, for the
most part devoid, of additional human activity.
Westpac is still, however, lobbying the Bush Administration to "review"
the NWHI [Executive Order (EO)]. They are also still working to reopen the NWHI lobster fishery, closed as a result of court case for last
[two] years, and permanently closed by the EO, and the never-operative
NWHI "precious coral fishery," also barred by the EO, which limits
NWHI fisheries to those already existing. In March, 2001, despite the EO
and the new status of the Reserve, Westpac published a 1200 page Coral
Reef Ecosystem Fisheries Management Plan (CREFMP), 85 [percent] of
which was aimed at NWHI reefs (currently managed under the NWHI
Reserve Council) aimed at weakening the protection of the NWHI
established under the EOs and written as if the EOs did not exist and as if
the Reserve Council had no authority. The CREFMP aims to replace the
EO's emphasis
on conservation with Westpac's goal of commercial
816
exploitation.
In addition, "[t]he council, pursuing its goal to 'promote sustainable use of coral
reef resources,' wrote to Bush that upholding Clinton's rules would be a 'betrayal
and a travesty."' 8 "7 The council's new management proposal for the NWHI
fisheries-proposed as part of the National Marine Sanctuary designation
process-would have "fewer restrictions [than the EO] and allow[] for harvest of
lobsters and precious coral." 81 8
2.

The State of Hawaii: Reluctance to Impose Matching Marine Reserves

The State of Hawaii has been reluctant to accept the NWHI as an off-limits
marine wilderness. Federal jurisdiction within the Northwestern Hawaiian
Islands Coral Reef Ecosystem Reserve begins only three miles out from shore. 819
Under the Submerged Lands Act, the first three miles of ocean surrounding each
of the small islands in this chain-"where some of the richest biodiversity
lies"82°-are the State of Hawaii's to manage, except around Midway. As a
result, "'[t]he NWHI Reserve is like a doughnut around each island with state
waters being the doughnut holes....,,821
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The DLNR manages these marine areas for the State of Hawaii, and, like the
WPRFMC, it operates under statutes that encourage use of the sea. Thus, the
DLNR "may adopt rules relating to the taking of marine life in the Northwestern
Hawaiian Islands, where, in the judgment of the department the action will not
deplete the stocks of marine life in the area.

.

822 The potential clash between

the DLNR's mission and President Clinton's Executive Order did not go
unnoticed: During the public comment period regarding the Northwestern
Hawaiian Islands Coral Reef Ecosystem Reserve, many commentors "perceive[d]
the conflicting or confused jurisdictions of the state and federal agencies to be a
23
threat in itself.

8'

Although the DLNR "has begun the process of designating the region as a
Fisheries Management Area," 824 commentors' fears seemed to be confirmed in
January 2002, when the Department released its draft Fishery Management Area
plan. This plan, in the words of one Reserve supporter, "does not begin to match
the protections in the surrounding federal waters., 825 The DLNR believes that the
closures mandated by the Executive Order "could decrease the bottomfish catch
up to [thirty] percent" and that a bottomfish fishery in the NWHI is
sustainable. 82 6 It has acknowledged "the expressed interest for increased access to
the

area by ... commercial

fishing interests,"

and its proposed Fishery

Management Area only requires permits for all access to the NWHI, prohibits
destruction of corals, and limits fishing to line gear.8 2 7 Thus, Hawaii has not
embraced the fully-protective no-take zones that President Clinton established for
federal waters.
VIII. CONCLUSION: VALUING CORAL REEF MARINE WILDERNESS
A. The Limits of Marine Reserves in ProtectingCoralReef Ecosystem
Wilderness Areas
MPAs and marine reserves "are not a panacea" for coral reefs.8 28 Indeed, one
of the shortcomings of MPAs, seen repeatedly in efforts to protect corals reefs
around the world, is that the protection given to the marine ecosystem ends where
the water meets the land. Land-based stresses, especially land-based pollution,
remain a significant problem for many of the world's marine ecosystems.
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Land-based pollutants are entering the oceans faster than ever before.
Soil washed from denuded forests is smothering coral reefs, and toxic
chemicals are building up in marine ecosystems, poisoning animals or
preventing them from reproducing. Nutrients washed from land are
dramatically changing marine habitats, especially in shallow enclosed
seas like the Baltic.829
For coral reefs, this is a particularly damaging regulatory shortcoming, because
land-based water pollution can easily damage and destroy the coral reefs nearby
offshore.8 30 "That's why coral communities are sensitive indicators of water
quality and the ecological health of the coastal watershed. They respond to
alteration within the entire coastal watershed, such as changes in freshwater
flows and nutrient inputs. 8 3 '
Even when coral reef MPAs exist, managers can still struggle "to keep landbased sources of pollution from killing their reefs," as is true, for example, at
Jamaica's Montego Bay Marine Park. 32 Similarly, on Saba, "[o]ver-grazing by
goats is causing high levels of sediment run-off throughout the island, while dust
released from a rock crushing plant was causing localized damage to reefs nearby
(until the plant closed following a hurricane in 1999)." 833 As is often the case, the
marine park's jurisdiction "ends at the high water line and as yet it has been
unable to properly address land-based problems. 8 34
Thus, while coral reef MPAs and marine reserves are a necessary first step in
protecting coral reefs, 35 they also underscore both the role of popular support in
successful MPAs and the urgent need for more comprehensive and integrated
approaches to coastal management that will supervise both terrestrial and marine
activities.836 "Because polluted runoff, drainage of wetlands, and diversion of
freshwater streams and rivers negatively affect the health of adjacent marine
areas, the success of an MPA will in part be dependent on the community's
commitment to manage adjacent coastal areas to improve or maintain the quality
of the marine environment. '837 Moreover, the IUCN has emphasized that
terrestrial and marine ecosystems need to be managed together.838 "The ideal is to
829.
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have integration of objectives and approaches within a formal system of coastal
839
zone management within each country, with collaboration between countries.
Contiguous terrestrial and marine protected areas to protect coral reef
ecosystems are possible8 40 and may take the form of what UNESCO refers to as a
"biosphere reserve." For example, Guinea Bissau's Bijagos Archipelago
Biosphere Reserve in West Africa "covers some [eighty] islands, the coastal
areas in between, some offshore areas, and portions of the mainland, including
major river deltas.",841 In accordance with UNESCO rules for biosphere reserves,
"there are no-take areas delineated within core zones and areas of regulated
activity in surrounding buffer zones. 842 As the national government plans the
country's economic growth, "it is using the reserve map to help determine where
to site factories and other potentially damaging industries,
as well as attractive
843
areas within the reserve that would promote ecotourism.
MPAs and marine reserves are limited in their abilities to address other
problems that affect marine ecosystems. For example, the current primary threat
to the NWHI coral reef ecosystem from fishing is not the extraction of fish and
other marine species but rather discarded fishing gear, the primary component of
the marine debris problem in those reefs. While marine zoning may help to
prevent additional gear from joining this debris, it will not address the existing
discarded fishing gear that threatens the reefs. As a result, the Reserve's
operation plan relies not just on the zoning but also on efforts to clean up this
existing marine debris.844
B. A Question of Values-and Valuation
While MPAs and marine reserves cannot solve every problem that stresses a
coral reef ecosystem, their very existence makes manifest a changing attitude
about protection of the sea and about the value of marine resources. "They signal
that here are things we consider worth protecting and galvanize us toward
achieving that end., 845 The creation of MPAs and especially of marine reserves
demonstrates that marine wilderness has value, just as terrestrial wilderness does.
To date, however, American law and policy have had difficulty articulating
the value of marine wilderness per se, distinct from its value in promoting human
use of the oceans. Americans are not alone in this difficulty. Throughout the
world, the value of marine wilderness is repeatedly, implicitly or explicitly, tied
to immediate and economically rewarding human uses of the sea-restoration of
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overfished or borderline fisheries, in some cases, or preservation of a region
critically important to a tourism industry, in others. In such circumstances,
marine reserves are designated because ecosystem goals significantly overlap
with commercial goals-because the elimination of extractive uses serves
identifiable economic interests as well as the preservation of biodiversity and
ecosystem function. The Dry Tortugas Ecological Reserve follows this pattern,
with its value for fisheries restoration receiving more rhetorical emphasis than its
value for ecosystem restoration, especially in comparison to the goals espoused
for the rest of the FKNMS.
The NWHI, however, demonstrates that, at least for some marine
ecosystems, ecosystem protection may not promote any immediate commercial
goals and in fact may require the most prominent economic use of the areafishing-to be eliminated. Other coral reef ecosystems have forced the same
choice. For example, the Experimental Oculina Research Reserve, which protects
a patch of ivory tree coral in the deeper waters off Florida, exists as a marine
reserve primarily because continued fishing rendered lesser protections
ineffective. In 1984, NMFS, the South Atlantic Fishery Management Council
(SAFMC), and the Gulf of Mexico Fishery Management Council designated
ninety-two square miles of the three hundred square-mile Oculina Bank as a
8 46
Habitat of Particular Concern (HAPC) under the Magnuson-Stevens Act.
Initially, "[t]he new designation prohibited mobile fishing gear like trawls and
dredges, but it did not affect anchoring or weights used for bottom fishing. ' 47
After nine years of continued bottom fishing, however, "damaged corals showed
848
few signs of recovery.',
As a result, the site was re-designated as the Experimental Oculina Research
Reserve in 1994 and all bottom fishing was prohibited.8 49 Two years later, the
SAFMC "prohibit[ed] anchoring activities of fishing vessels within the area.
Fishing vessels could not drop anchors, grapples or attached chains, which were
known to damage or destroy the coral," within the reserve. 850 In the wake of the
1996 Sustainable Fisheries Act's amendments to the Magnuson-Stevens Act, the
"SAFMC proposed extending the boundaries of the reserve by [sixty] square
miles to provide a larger protected area." 851 Although fishers opposed the
expansion, NMFS and the council persisted, and the expanded boundaries took
effect in July 2000.852 Only after fishing was prohibited and the boundaries
expanded, and in concert with attempts to actively restore the ivory tree coral to
the area through the use of "reef balls," did researchers find "that several fish
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species, including groupers, amberjacks, snappers, angelfish, butterflyfish[,] and
small basses, had colonized the structures-an encouraging sign of initial habitat
restoration. Researchers also observed more gag and scamp grouper at the
southern end of the EORR, '853 where a decade before there had been "no gag
grouper, fewer than [ten] scamp grouper, and very few amberjacks.... ,854
If marine wilderness is to be protected even where relatively direct economic
benefits are not likely, proponents and policymakers must be able to articulate
nonuse values for marine wilderness. Coral reefs have been the subject of so
many marine reserves in part because of the aesthetic and existence values they
inspire. People find value in looking at coral reefs and in knowing that these
beautiful ecosystems exist somewhere in the world. It is no accident, for
example, that in the middle of increasing politically controversy over protecting
this ecosystem, the researchers who compiled the 2000 biological surveys of the
NWHI chose to present their results in a full-color format with plenty of
photographs. 85 5 Who can resist the apparently-grinning Hawaiian monk seal, or
fail to be awed by the teeming beauty of underwater panoramics?
Biodiversity and ecosystem function arguments for conserving marine
ecosystems also exist, just as they do for terrestrial ecosystems, but these
arguments have thus far rarely been raised in political debates. For example,
besides significant tourism values-the most economically valuable ecosystem
service coral reefs provide, worldwide-coral reefs protect against storms and
dampen other environmental fluctuations, services worth more than ten times the
reefs' value for food production.85 6 Waste treatment is another significant, nonextractive ecosystem function that intact coral reef ecosystems provide. 857 More
generally, "[o]cean ecosystems play a major role in the global geochemical
cycling of all the elements that represent the basic building blocks of living
organisms, carbon, nitrogen, oxygen, phosphorus, and sulfur, as well as other less
abundant but necessary elements. 858 In a very real and direct sense, therefore,
human degradation of marine ecosystems impairs the planet's ability to support
life.
Maintaining biodiversity is often critical to maintaining the functions of
marine ecosystems. Current evidence shows that, in general, an ecosystem's
ability to keep functioning in the face of disturbance is strongly dependent on its
biodiversity, "indicating that more diverse ecosystems are more stable. 8 59 Coral
reef ecosystems are particularly dependent on their biodiversity.
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Most ecologists agree that the complexity of interactions and degree of
interrelatedness among component species is higher on coral reefs than
in any other marine environment. This implies that the ecosystem
functioning that produces the most highly valued components is also
species have strong
complex and that many otherwise insignificant
860
system.
reef
the
of
rest
the
effects on sustaining
Thus, maintaining and restoring the biodiversity of marine ecosystems is critical
to maintaining and restoring the ecosystem services that they provide. Non-use
biodiversity values for marine ecosystems have been calculated in the wake of
marine disasters, like the Exxon Valdez oil spill in Alaska.861 Similar calculations
could derive preservation values for marine wilderness.
However, economic value, or economic value equivalents, should not be "the
sole or even primary justification for conservation of ocean ecosystems. Ethical
arguments also have considerable force and merit. ' ' 862 At the forefront of such
arguments should be a recognition of how little we know about the sea-and
about the actual effect of human activities on marine ecosystems. The United
States has traditionally failed to protect marine ecosystems because it was
difficult to detect anthropogenic harm to the oceans, but we now know that such
harm is occurring-even though we are not completely sure about causation or
about how to fix every problem. Ecosystems like the NWHI coral reef ecosystem
should inspire lawmakers and policymakers to admit that most of the time we
really do not know what we are doing to the sea and hence should be preserving
marine wilderness whenever we can--especially when the United States has
within its territory relatively pristine marine ecosystems that may be unique in
the world.
We may not know much about the sea, but we do know this much: if we kill
the ocean we kill ourselves, and we will take most of the biosphere with us. The
Black Sea is almost dead, 863 its once-complex and productive ecosystem almost
entirely replaced by a monoculture of comb jellies, "starving out fish and
dolphins, emptying fishermen's nets, and converting the web of life into
brainless, wraith-like blobs of jelly.

'864

More importantly, the Black Sea is not

necessarily unique.
The Black Sea is a microcosm of what is happening to the ocean systems
at large. The stresses piled up: overfishing, oil spills, industrial
discharges, nutrient pollution, wetlands destruction, the introduction of
an alien species. The sea weakened, slowly at first, then collapsed with
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shocking suddenness. The lessons of this tragedy should not be lost to
the rest of us, because much of what happened here is being repeated all
over the world. The ecological stresses imposed on the Black Sea were
not unique to communism. Nor,
sadly, was the failure of governments to
8 65
crisis.
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Oxygen-starved "dead zones" appear with increasing frequency off the coasts of
major cities and major rivers, forcing marine animals to flee and killing all that
cannot. 866 Ethics as well as enlightened self-interest thus suggest that the United
States should protect fully-functioning marine ecosystems wherever possibleeven if a few fishers go out of business as a result.
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